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: MILLION 


CUBIC YARDS 
CONCRETE 


HAVE BEEN AIR-ENTRAINED WITH 


FEBCRETE A.E.A. 


ON BRITISH GOVERNMENT CONTRACTS 
DURING THE PAST TWO YEARS 


FEBCRETE Air-Entraining Agent without adding to cost 
improves the flowability and workability of concrete, allows the 
water-cement ratio to be reduced and increases resistance to 
the passage of water and to repeated cycles of freezing and 
thawing. ; 

It ensures that full compaction and maximurn compressive strength 
are obtained without excessive vibration, reduces seg 

the aggregates and prevents bleeding. Write for brochure. 


i E Ee (GREAT BRITAIN) LTD 


LONDON : 102 Kensington High Street, W.8. Telephone: WEStern 0444 
MANCHESTER : Albany Works, Albany Road, Choriton-cum-Hardy. 
Telephone: CHOriton 1063 








CONCRETE AND CONSTRUCTIONAL ENGINEERING frenvsty, 1960 


WOOD MOULD 


for poteti ght surrounds for 


MESSRS. 
WATES LTD 


in the 
construction of the 


U.S.A. 
EMBASSY 
LONDON 


and supplied by .. for this contract. i A WW . 
We are specialist mould makers to the concrete industry, and can supply 











oe, 





wooder, moulds for all types and sizes of precast concrete. Accuracy is & SONS (STAINES) LTD. 
guaranteed in every detail and 25-years’ experience is always at your (CONTRACTORS TO 
service. Many new methods introduced by LAWS & SONS have been H.M. GOVERNMENT) 
adopted by our customers for use in their own shops. Langley Road Works, Staines, 
Middlesex 





Telephone: Staines 53700 


OU INU 


SPECIALISTS 





























& CO. (CONTRA n 
invite inquiries for Gunite 

We row of old structures of every 
of the country. 


nings and Renderings 
kind in any part 
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If you want to pre-tension 
economically and efficiently —— 
consult the specialists in this field 


WIRE AND STRAND GRIPS 
PLAIN AND SPRING-LOADED 





HYDRAULIC RAMS 
25 TO 200 TONS CAPACITY 
3 TO % EXTENSION 





HYDRAULIC HAND AND 
POWER PUMPS TO SUIT 
ALL RAM SIZES 





UNIVERSAL PULL-CARRIAGES 
FOR MULTIPLE STRESSING 
IN UNITS OF 50, 100 
AND 150 TONS 








j STRESSING BED DESIGNS 
SUPPLIED FREE WITH ALL 
EQUIPMENT ORDERS 
COMPLETE PLANT LAYOUTS 
UNDERTAKEN BY ARRANGEMENT 





SEND FOR BOOKLET AND PRICE LIST TO 


STRESSING DEVELOPMENTS LTD. 


= 95 KINGSTON HILL, KINGSTON-UPON-THAMES TELEPHONE: KINGSTON 2372 
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POWER 
BAR CUTTERS 


The BRRL.SA model, illustrated above, will meet all require- 
ments for high speed, economy, and simplicity of operation. 
This high-speed shearing machine will cut mild steel rods up 
to 2 in. diameter. It is of robust construction yet portable 
in view of its compact arrangement, and is powered by 
electric motor and self-tensioning Vee-belt drive. The mov- 
ing blade is in continuous action and makes 28 cuts per 
minute ; 2-in. diameter bars require one cut only. The 
static blade is housed in a specially designed seating which 
spreads the shearing thrust over a wide area, thus reducing 
wear and considerably lengthening the life of the machine. 
Let us send you full details. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT 
Telephone: Chatham 45580. Telegrams: Combelgi, Chatham. 





NT 
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MODERNISATION OF MOTIVE POWER DEPOT, YORK 






Arched ribs in Concrete Spanning 
55 ft. on to framed steel beams 204 
feet in length. 


Completed section in foreground is 
of pre-stressed concrete beam con- 
struction bearing on in-situ columns 
and is glazed throughout. 


Photographs by kind permission of 
British Railways. 


For the design, manufacture and erection of concrete structeres 


consult Concrete Services Ltd 





OUSE ACRES - BOROUGHBRIDGE ROAD YORK Tel. 78475 
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| POWER 
BAR CUTTERS 
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This higi-speed shearing machine will cut mild steel rods up 
to 2 in. diameter. It is of robust construction yet portable 
in view of its compact arrangement, and is powered by 
electric motor and self-tensioning Vee-belt drive. The mov- 
ing blade is in continuous action and makes 28 cuts per 
minute ; 2-in. diameter bars require one cut only. The 
static blade is housed in a specially designed seating which 
spreads the shearing thrust over a wide area, thus reducing 
wear and considerab'y lengthening the life of the machine. 
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CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT 
Telephone: Chatham 45580. Telegrams: Combelgi, Chatham. 
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MODERNISATION OF MOTIVE POWER DEPOT, YORK 





Arched ribs in Concrete Spanning 
55 ft. on to framed steel beams 204 
feet in length. 


Completed section in foreground is 
of pre-stressed concrete beam con- 
struction bearing on in-situ columns 
and is glazed throughout. 


Photographs by kind permission of 
British Railways. 


For the design, manufacture and erection of concrete structeres 


consult Concrete Services 





OUSE ACRES - BORCUGHDRIDGE ROAD YORK Tel. 78475 
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35-TONS PRECAST 
BRIDGE SECTION 





WOODEN 
MOULD 


a | was produced by 


MAY « BUTCHER Lm 


SPECIALISTS IN TIMBER SHUTTERS AND MOULDS FOR CONCRETE 


More and more Contractors and Precast Concrete Makers in all parts of the country 
are taking advantage of the first-class service we offer in the supply of timber shutters and 
moulds to any design and size. This service has proved over and over again that by 
actors oS gad shutters and moulds from us you effect every possible saving in time, labour 
However intricate the shutter or mould, you are assured of accuracy in 
y derail and a product with long trouble-free life. Shutters and moulds can be 
lied with a plastic lining if desired. Full details of this class of work carried out by us 

are onltabte on request. 





' 
1 

' 

' 

' 

1 

' 

' 

' 

' 

| We illustrate one of the 35-tons 
| sections produced by Anglian Building 
| Products Ltd., of Atlas Works, Len- 
: wade, Norwich, and 67 Jermyn Street, 
t London, W.!, for British Railways 
: L.M. Region. Main Contractors : 
| Leonard Fairclough Ltd. 

' 

L 





HEYBRIDGE BASIN, MALDON, ESSEX. TELEPHONE: MALDON 6986/9 
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HARBOUR BOARD 


PETER LIND & COLTD 


ROMNEY HOUSE TUFTON STREET LONDON, S.W.! 


INE ABBEY ? 
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FREYSSINET SYSTEM 


The /ilustration on the left shows the Freyssinet System of cone 
anchorage, with “ Hydrarigid” sheathing. it is normally cast 
in the end of the member to be prestressed, and is usually 
recessed to permit a protective mortar covering to be applied 
after grouting. Anchorage cones are provided for 8/200, 
10/200, 12/200, and 12/276 cables 






.»». CONE 
ANCHORAGE 
FREYSSINET 

POWER EQUIPMENT... 


One of the most recent developments in the Freyssinet system of 
prestresging has been the introduction of power stressing. An 
electric or |.C. operated motor driving an hydraulic pump is trailer 
mounted and the hydraulic circuit has been simplified to only two 
controls which require the operator's attention. These are mounted on the trailer assembly and the jack is thus completely 
remote-controiied. The advent of power stressing has increased the rate of tensioning by three or four times that of hand pumping. 


P.S.C. MONOWIRE SYSTEM 
..+P.S.6. ANCHORAGE .... 


P.S.C. “MonoWire"™ Anchorage illustrated here shows a “ Hydrarigid” 
welded seam-jointed metal sheath which screws into the anchorage. A 
new type of high-impact plastic cable spacer is also available, These 
anchorages can be supplied for cables of one to twelve wires. 











P.S.C. MONOWIRE 
POST-TENSIONING ... 


This iMlustretion shows the P.S.C. lightweight single-wire jack stressing one 
of twelve wires on a 12/276 “ MonoWire”™ anchorage. The jack isavailable 
with 4° or 6 extensions, and has a spring return. 
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prestressing equipment 


.. P.S.C. GROUTING EQUIPMENT 


We have made considerable investigations into the grouting of prestressed 
cable ducts, particularly with regard to the composition of the grout, its mixing 
and injection. This experience has enabled us to produce trouble-free grout 
injection pumps, both hand and power operated, designed specifically for cabie- 
duct grouting. The illustration shows the use of hand diaphragm-operated 
direct-displacement grouting equipment. 


P.S.C. MONOWIRE 
PRE-TENSIONING .. . 


The P.S.C. “ MonoWire"’ pre-tensioning jack illustrated here is available with 
extensions from 9 to 24”. The hand-operated equipment is extended hydrauli- 
cally and returned pneumatically. The power-operated pump a or haps 











HYORADUCT SHEATHING G FOR PRESTRESSED CONCRETE 


the weight of man without damage yet apt all normal prestressing requirements. Supplied in standard ome 
diamerers from 2° to 


. « « BRIDGE BEARING PADS 5. :.0)0:secing ne 


Wuscrated here, has proved its economy and efficiency on over 400 bridge contracts. 
- - pad is designed specifically § for individual requirements from information 

ined from a technical questionnaire, on which we ask certain design 
poe A Full details are available on request. 





FREYSS! FLAT JACKS... 


Freyssi Fiat Jacks are hydraulic Jacks of unusual and unconventional 
forces to be exerted or 


in underpinning, levelling and thrust control in engineering 
structures. 


a 85 cS — EQUIPMENT LTD 


HEAD OFFICE AND WORKS: ARUNDEL ROAD, INDUSTRIAL TRADING ESTATE, UXBRIDGE, MIDDX 
Telephone : Uxbridge $242 


PIONEERS OF PRESTRESSED CONCRETE IN GREAT BRITAIN 
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GLASS FIBRE 
SHUTTERING 


for all in-situ concrete work 








Glass Fibre is unequalled as a material for simple and intricate shuttering for all forms of concrete construction. 
The illustration on the left shows glass fibre shuttering supplied by us for columns with splayed heads for new 
promises constructed by Gravesend Wholesale Co-operative Society. Architect: Mr. W. J. Reed, F.R.1.B.A. 


NO STICKING - NO CLEANING 
STRONG AS STEEL - FIRM AS A ROCK 


FOR HIRE Glass Fibre Moulds for Flooring 


Consult 


D. A. MODELS - LTD 


108 WOODSTOCK ROAD, LONDON. WA. TELEPHONE: CHISWICK 2011 
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Building and Civil Engineering 
Contractors 

with wide experience 

ef power station 
construction 

railway development 

road development 

and ccast protection schemes 
prestressed concrete 
bridge building 
muiti-storey flats 













Contractors to the 


CEGB/UKAEA/BR/NCB/LCC and other 
national and locai authorities, and to leading 
architects and consulting engineers 





LONDON 


MANCHESTER SHEFFIELD 





M. J. GLEESON (CONTRACTORS) LTD. 
Haredon House, London Road, 

North Cheam, Surrey 

Telephone : Fairlands 4321 (8 lines). 
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OUTSTANDING BUILDING... 


Outstanding 
products .... 


CHEMICAL 
BUILDING 
PRODUCTS 
LIMITED 
Warple Works 
Cleveland Road 
Hemel Hempstead 
Herts. 


PROLAPIN Liquid Cement Waterproofer 
LITHURIN Concrete Floor Hardener 


QUICKSOCRETE ?.Q. & D. Rapid Hardeners and 


Setters 
WETEXI ‘S’ Colouriess Silicone Waterproofer 
CONPLAST Concrete Plasticiser 
CONPLAST ‘W° Anti-freeze and Plasticiser 
CEBEX 112 Mortar improver 
CEBEX 113 Expanding Grouting Material 
CEBEX 124 Multi-purpose Slurry Liquid 
ROAD CONPLAST Air Entrainer and Plasticiser 
CONBEX Plasticised Expanding Grouting Material 


CHEMICAL BUILDING PRODUCTS LTD 


T 7 ph oe 

4900 (5 lines) 
Telegrams: Protithy 
Hemel Hempstead 
We shall be pleased 
to supply full des 
criptive literature. 





LIFTOYL Floor Cleaner and Degreaser 
ORKIT & TEKTAM Bituminous Coatings and 
Compounds 
CONCURE Concrete Curing Agent 
NITOLUX & ROBRITE Paints 
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A FIRST-CLASS SERVICE FOR ALL TYPES OF 


REINFORCEMENT 


DESIGN SUPPLY BENDING AND FIXING OF 
MILD STEEL, COLD WORKED BARS AND 
HIGH TENSILE FABRIC 


WE ARE THE SOLE MANUFACTURERS OF 


COROBAR 





J 


pe, 








(TRADE MARK) 
THE COLD WORKED BAR 
FOR 
CONCRETE REINFORCEMENT 
ond OFFICES : WORKS : 
ARDSHIEL HOUSE RIGBY LANE 
EMPIRE WAY DAWLEY ROAD 
WEMBLEY, MDDX. HAYES, MDDX. 





or 


THE ENGINEERING DESIGN & CONSTRUCTION 
COMPANY LIMITED 


TELEPHONE: WEMBLEY 9474 TELEGRAMS: EDCON WEMBLEY 
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151N. DIA. 
ONLY 







A.15 





THE NEW 


AIR 
VIBRATOR 








specially designed to cater for 
the compacting requirements of 
low-slump concrete and all 
other designs of concrete mixes 


The Model A.15 Air Vibrator, with its high frequency of 12,000 r.p.m. combined with a 
large amplitude, is a ready and effective answer to the problem of using a vibrator with 
a small diameter head for compacting a iow-slump concrete. It enables the driest of 
concrete mixes to be thoroughly compacted with the minimum of delay. 


The diameter of its head is |} in. only. Its weight is 5 Ib., and its air consumption 
20 cu. ft. 


TEST IT ON YOUR CONTRACT 
WITHOUT OBLIGATION 
The A.15 model is available at short notice for sale or hire. Let us send you full detail:. 


COMPACTORS ENGINEERING LTD. 


LOCKFIELD AVENUE, BRIMSDOWN, ENFIELD, MIDDX. Telephone: Howard 4063-5 
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iderreamed boring 


DOWN TO 110 FEET 


¥/ , Wee, 






a 


et ot 





gy =F Nes 


with the 


~~ Mc KINNEY 









a 

‘ ; % 
Mobile Rig | % 
ee BO Re a 


Hf you would like further McKINNEY FOUNDATIONS LIMITED 
details, please write to: Manor Way, Boreham Wood, Hertfordshire. Telephone: Elstree 28654 








OLLIE LLNS PIES. 
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Take no chances 


When there is risk of 
danger to concrete by contamination 
from soluble sulphates — 


in soil or water 





~ SULFACRETE 


The only Sulphate-resisting Portland Cement 


which has given proved protection in practice and 









in exposure tests over the last 10 years. 


Dense concrete made with Sulfacrete 
is proof against attack by concentrations 


Sulfacrete 








is one of the 
Blue Circle aids to of sulphates in terms of sulphur 
better building trioxide up to 0.5 per cent by 


weight in ground water and 2.0 per 
cent by weight in soil or clay. 


Write for full detoils to: THE CEMENT MARKETING CO. LTD. Portiand House, Tothill St., London, 
S.W.i, or G. & T. EARLE LIMITED, Hull or THE SOUTH WALES PORTLAND CEMENT @ LIMS 
CO. LTD., Penarth, Giam. 





: 
’ 





FRANKIPILE 
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For compacting mortar cubes 
for compression tests to 


B.S. 12/1958, 146, 1370, 915 
Automatic Time Control 


‘GAPCO™ 


H.F. VIBRATOR 


“CAPCO”’ CONCRETE TESTING APPARATUS also includes: 
Cube Moulds; Slump Cones; Tensile, Vicat and Cylindrical 


Moulds; Compacting Factor Apparatus—Standard and Auto- 
matic ; Sieve Vibrators and Sieves ; etc. 


CAPLIN ENGINEERING CO. LTD 


ALPAX WORKS, ST. LEONARDS ROAD, WILLESDEN JUNCTION, LONDON, N.W.10 
"Phone: ELGAR 7191. Graeme: CAPLINKO, London, N.W.10, Cables: CAPLINKO, 











For Greater Strength, Firmer Bonding 
and Better Surfacing of a. . 


BRU 


Extra-High 
INTERNAL CRETE VIBRATORS 
The model illustrated here et 9,000 to 





Sromes Oxtvery. Mighty ), Sompounive Prieas, Geavine pte ae Sie ete “at 
a We operate a 48-hour Repal: Service for all makes. Wri ew-day for B-page fly dencripre 
throughout the 
Pe. WR, 4, 1) , See 


THE FLEXIBLE DRIVE & TOOL L CO., LTD. 
LONDON OFFICE: 17 QUEENSBERAY WAY, BWW, Telophone : KENsington 3963 
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lop quality & service 

Site investigations 

Bored piling & Foundations 
Materials & Structural testing 





— Terresearch service has proved its worth — 
Terresearch specialists have a wide, practical experience 
in all branches of building and civil engineering, 
rp and full resources for carrying out investigations and 
research and sound speedy construction. 





mE WE HAVE SUCCESSFULLY CARRIED OUT 
nding SUCH WORK FOR: 
rete— 

@ ATOMIC AND THERMAL POWER STATIONS | AIRFIELD WORKS 
i RAILWAY WORKS . BRIDGES . ROAD WORKS 
wets MARINE AND HYDRAULIC WORKS - MULTI-8TOREY OFFICES 
TORS AND APARTMENTS - FACTORIES, ete. 
),000 te 

OUR BROCHURE (8 YOURS BY REQUEST 
ked by 
la drive 
ee rch ™ 
cc? LIMITED 
SAND- 
oe, 1° in 
BVILDING AND CIVIL ENGINEERING LABORATORY 
periptive PILING AND FOUNDATION ENGINEERS & CONTRACTORS 
RUISLIP ROAD - NORTHOLT GREENFORD MIDDLESEX Telephone: WAXIow 6241-2 

8) 
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Why more and more contractors: 





IN BRITAIN Darex AEA was used throughout in the 
concrete construction of the Giendevon Dam 





IN BRITAIN Darex AEA was incorporated in the bulk 
concrete of the North of Scotiand Hydro Electric Board's 
Allt-na-Lairige Dam 





* The first and foremost 
Air Entraining Agent 


*Used in the U.S.A. for 
more than 27 years on 
major projects 


*in use throughout the 
world 


Darex AEA is the 
original air entraining 
agent that has proved 
itself throughcut the 
world for Dam Con- 
struction, Structural 
Concrete, Roads and 
Aerodromes, Bridges, 
Maritime Works and 
Concrete products. 
America, Belgium, 
Canada, Norway, 
Portugal, Sweden, 
Switzerland and many 
other countries ac- 
claim Darex AEA as 
the first and foremost 
air entraining agent. 


TECHNICAL SERVICE may be obtained from the sole U.K. distributors B vos 7 OF STAFFORD 


Are YOU using the EVODE PERSONAL SERVICE TO DESIGNERS? Write or phone for details. 





EVODE LTD., (BUILDING CHEMICALS DIVISION) STAFFORD Tel: 2241 (5 lines) 
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torsask for Darex AEA 


as the fifth ingredient for concrete 


t DAREX AEA, a ready-to-use, dark brown liquid, is an aqueous 
solution of triethanolamine salts of a sulfonated hydrocarbon. 
For smoother flow and finer finishing, it lubricates the concrete 


, for mix with millions of tiny air bubbles. It also contains a catalyst 
son which promotes more rapid and com — hydration of portland 
cement. Not a resin or by-product, DAREX AEA is a chemical 


formulation manufactured to insure predictable performance. 

It is harmless and neutral and requires no pre-mixing with 
the corrosive chemicals or water. 

DAREX AEA is ideally suitable for ready mixed concrete, 

structural concrete, mass concrete construction, concrete road 

construction, repairs and patching and concrete products. 


@ Air bubbles guard against frost e Canty: poomaten Guster enGenane 


th e damage and cracking even with re- thorough hydration, thus 
peated freezing and thawing. out more of inherent strength of 
rin @ Makes concrete resistant to saline Portland cement; assures greater 
g solutions, de-icing salts, sulphate and Strength in both lean and rich mixes 





ved sea waters. than non-catalysed air entraining 
agents. 
pA ad Hay Peg can be used @ Will not entrain excessive air. 
the , \ “7 @ Particularly effective with slag, 
@ Improves placeability. : lightweight or manufactured aggre- 
-on- @ Air bubbles lubricate and plastic- gates that tend to produce harsh 
ize the mix. concrete. 
sral @ Minimizes bleeding, green shrink- © Permits use of natural sand defic- 
age and segregation. ient in fines. 
and 
Jes, 
Reduce water with 
and 
cts. ; ? 
WRDA, an aqueous solution of highly purified metallic salts of 
im, lignin sulfonic acid, is a ready-to-use, non-setting, dark brown, 
mobile liquid. It acts as a dispersing and plasticizing agent— 
ay, makes possible easily placeable mixes with up to 20%, less water 
en, content and a corresponding increase in strength and durability. 
It contains a catalyst which counteracts the normal hydration- 
any retarding effect of dispersing admixtures; and a preservative. It 
ac- is compatible with all known air entraining agents. WRDA does 
not require agitation, it comes ready-to-use. 
as @ WRDA reduces natural interpart- @ Reduces bleeding, honeycombing, 
1ost icle attraction of cement grains and water gain voids under aggregate 
makes the mix more workable and and other segregation. 
| placeable with less water. @ Allows concrete floors to be 
° @ Gives low slumps without loss of finished sooner. 
placeability @ Increases compressive strength up 
@ Makes concrete flow cleanly to 25%; also increases flexural and 
around reinforcing steel and respond tensile strengths 
quickly to vibration, spading and @ The action on cement is physical. 
compacting. It does not change the chemical pro- 
@ Improves water retention and perties. 
imternal cohesiveness of the plastic @ Improves appearance of concrete 
mix. by sharply reducing spalling, leaching 
@ Cuts green and drying shrinkage and sand streaking. 
FFORD 


AIR METERS AND DISPENSERS ARE READILY AVAILABLE 





ines) London Office: 82 VICTORIA STREET, S.W.1. Tel: ABBey 4622 (2 tines) 
re. 442 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 


CONCRETE 


First-Class Washed graded 
concrete aggregates, and shingles 
for road dressing, coupled with 
efficient delivery, are at the 
service of contractors and 
Municipal Authorities in Lon- 
don, Berks, Bucks, Herts, and 


Middlesex Areas. 





AGGREGATES PLANTS 


Our products include Washed 
Sharp Sand, all sizes of shingles, 
from 3/16" up to 2", either 


crushed or natural. 


Special Specifications made to 


order. 


STONE COURT BALLAST CO. LTD. 


PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone : Abbey 3456. 
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STEEL GIVES STRENGTH 


OOVICEES time 





| Sen 
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Wma. T. STORER & Co. Lrp. 


TIMBER IMPORTERS AND MERCHANTS 


Established 1913 


oo 


Sawing and Planing Mills: 


RIVER ROAD, BARKING, ESSEX 
Telephone: RIPpleway 0301 (10 lines) 








¥, 1960. 
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Canute couldn't‘ 
stop it ... 





Sealocrete 


PVC. Waterbar 
can ! 


Inserted between each lift, whilst 
the concrete is being placed, Sealo- 
crete P.V.C. Waterbar ensures there 
is no seepage of water through Bo: 

to wall and construction joints. 
Sealocrete P.V.C. Waterbar is made 
of a special grade of unfilled Poly- eed 
viny! Chloride, is chemically inert, non-corrosive and 
resistant to ageing. 

Being flexible, it is specially recommended for joints C= 
where limited movement is expected. Cross and Tee oumeni «er 
Sections can also be supplied pre-fabricated. 


Possessing all the properties of P.V.C. Waterbar, plus 
greater rigidity, SEALOCR ETE Corrugated Bitumised 


Waterbar (Patented) combines maximum handling * O é 


facility with lower cost—and may be preferred in EE eenes & © 


specific applications. 
Write for descriptive leaflets giving full information. 


at VERTICAL CROSS VERTICAL TEE 


SEALOCRETE PRODUCTS LIMITED 


ATLANTIC WORKS - HYTHE ROAD - LONDON: NW 10 
TE. Ladbroke oo15 PBE 
TELEGRAMS & CABLES: SEALOCRETE, WESPHONE, LONDON 














SIZES AND SECTIONS 




















FLAT TE 





FLAT CROSS 
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CUT YOUR CONCRETE COSTS 


| with the 


A.B.MOULD 


MIXER-DRIVE SHOVEL 


ALL-BRITISH DESIGN AND MANUFACTURE 
(Patent applied for) 








At last ! 


The perfect combination of a winch unit 
attached to and driven by the mixer, 
but operated from the press-button- 
controlled shovel. 


THE BUILT-IN JiB ELIMINATES 
SITE INSTALLATION COSTS. 


LOW CAPITAL OUTLAY RECOVERED IN TEN WEEKS 
NO RUNNING COSTS 
FITTED TO MOST MIXERS 


Ask for a demonstration from : 


A. B. MOULD & CONSTRUCTION CO., LTD. 


VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 


Telephone : Lodge Hill 2347 Telegrams : Abmould, Croydon 
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Foundation cylinders 
by BRAITHWAITE 


















LiILiILiLil 


boll iat 


wm 
On nee 
“rT 
Srate 














160 Braithwaite planted cylinders support the sea- 
ward section of the dry dock at Trieste, Italy. The 
barge mounted Braithwaite pile borer used for the 
project is also illustrated. 


General Contractor: Impresa Pietro Cidonio, Rome. 


BRAITHWAITE FOUNDATIONS 
& CONSTRUCTION LIMITED 


(Proprietors: Braithwaite & Co. Engineers Limited) 


London Office: 
DORLAND HOUSE «: REGENT STREET * SWI 
Telephone: WH Itehail 3993 
Telegrams: BROMKIRK PHONE LONDON. Telex: 23320 












AB 


aR =. 
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4» ABELCON: CKIPC 


i. 





| & CO. (ENGINEERS) LTD. | 
SHELDON BIRMINGHAM 26 





Squar- (unnelling of trenching 


ekips 4-arthe eu. ft. capacity. 


OD «il 
Gischarge 10 cu. ft. to 27 cu. ft. 















PIN YOUR FAITH 
TO THE TESTED 
BRAND 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH 
IT FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 
Phone 22480 LEEDS, 10 


"Grams: “Grease.” 














Fesrvary, 1960. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


INSEPARABLE from 
U- KLIPON | REINFORGEMENT 








HAR SPACER 











A) and a euatestee that 
the specified concrete cover 
is accurately maintained 


Complying in ALL respects to the British Standard & Codes of Practice. The U-KLIPON BAR SPACER 
of revolutionary design is instantly fixed with a vice-ike grip in the desired position on all types of rein- 
forcement, including mesh and prefabricated. As an inseparable part it positively cannot be displaced 
by heavy tamping or vibrating. For any Bar Spacing problem, 





CONSULT 
THE B.E.C. BAR SPACER SERVICE 





which has been and is responsible for the most g and promi contribution to accurate 
bar spacing in reinforced concrete, thus providing a economy, and labour-saving means of 
ensuring ¢ Ad 4. i a Dy ft is noteworthy 


thet such is the increasing popularity and demand for “ B.E.C.” Spacers, borne out by sales in excess 
of 35 millions, that we are able to RETAIN OUR PRICE List “OF 1945 oe MODIFICATION 
Over 120 stock sizes of bar spacers enable us to give requir 

Write now for comprehensive details and samples. Our Technical aw Se will call on request. 
Patent Nos. 597,505, 715,563, 789,018, 816,538. 

Registered Nos. 870,560, 686,239. English and foreign patents pending. 


B.E.C. BEARER BLOCK 


FOR GROUND BEAMS * BARREL ROOFING 
BRIDGES : MAT WORK ° ETC. 


The “ B.E.C.” rettonents wae Se eer wee see aid to obtain accuracy 
with speed in concrete construction. Let us send you full details 


BERRY’S ENGINEERING CO. 








Enhance your Prestige. SOLE MANUFACTURERS : 
Specify and use with 
ye . Middle Road, Shoreham-by-Sea, Sussex 


Phone and Grams: Shoreham-by-Sea 354! 2 
CONTRACTORS TO MINISTRY OF SUPPLY, ETC., ETC. 
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TT 


Architects : 
S. N. Cooke & Partners 
P./P.RABA. 
Main Contractors : 
William Townson & Sons 
Ltd., Bolton. 
































Maxweld reinforces it 
































The reinforcement fabric used in the Metal Box 
Company factory at Bolton was supplied by 
Richard Hill. Do you need reinforcements? 
Then call up the Maxweld man! He can give you 
all the facts on the type and quantity of fabric 
you'll need plus a rough idea of the cost. 
And he's backed by the 


Richard Hill Design Service 


who can then draw up more detailed plans and 
estimates. You can get him at Middlesbrough (2206), 
London (Mayfair 3538), Birmingham (Mid. 5625), 

















Manchester (Central 1652), Leeds (2-7540), 











Bournemouth (Westbourne 63491), 
Cardiff (46552), Belfast (29126). 


Maxweld fabric 


is manufactured by RICHARD HILL LIMITED (Established 1868) 
Newport Wire and Rolling Mills, Middlesbrough, Yorkshire. Tel: Middlesbrough 2206 


A MEMBER OF THE FIRTH CLEVELAND GROUP > 


Bristol (24977), Glasgow (Central 2179), T 
| Nottingham (Bulwell 27-8383), | 


CRC It MX 
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A GED HEAVY DUTY FIXING DEVICE 


There is no waiting for cement to harden when you 

use Rawlbolts. The holes are drilled with a Rawltool to the 
exact size, the Rawlbolts dropped in and after the 

machine has been positioned the bolts are tightened. 

The expansion of the members locks the bolts in the holes. 
They cannot work loose through vibration or shock. 

The machine can be put into operation immediately. 





Rawlbolts have earned a sterling reputation for strength and 
reliability throughout the world—they are used by 

the million every month. Rawlbolts grip by expansion 
—their strength as a fixing is based on the enormous 
compressive strength of concrete itself. 


RAWLBOLTS ARE MADE IN TWO TYPES 


For fixing heavy machinery to floors 
there is the Loose Bolt type of Rawlbolt 
which enables the machine to be slid 
into position after the Raw!bolt has been 
inserted. For wall fixings use the 

Bolt Projecting type which will position 
the fixing before tightening up. 





Please write for Chart 
and descriptive literature. 








Tools that save time. For hole boring there is a big range of high 
efficiency Rawliplug tools for use by hand, electric and air power. 








sizes A to G. 








for Rawlbolt sizes 
Cw G. 





DURIUM MASONRY DURIUM HAMMER 
RAWLDRILLS DRILLS DRILLS 
i For use in hand For use in electric 
For hand boring - 
for Rawibolt and electric drills hammers for 


Rawlbolt sizes 
Cw}. 





TRIFORM DRILLS P. H. BITS 
STARDRILLS 
For use in electric For use in pneu- 
For hand boring hammers for matic hammers 
for all Rawibolt Rawlbolt sizes for Rawlbolt 
sizes. 








Cto 











sizes E to K. 
BS45A 








RAWLPLUG CO. LTD., CROMWELL RD., LONDON, $.W.7, The World's Lorgest Manufecturers of Fixing Devices 
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- Electrically Driven PC3 Concrete 
ee with remixer. Capacities from 20 

cu. yds. perhour. Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal. Also smailer model PC4— 
8-10 cu. yds. per hour. 


EFFICIENT RECONDITIONING SERVICE 





CONCRETE — 
BY PUMP AND PIPELINE 


@ The most efficient method of placing concrete. 


@ Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 


@ Pumpable concrete must of necessity be good concrete. 


@ Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 


@ The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


THE REGISTERED TRADE MARK OF PUP 1.* 4 | THE CONCRETE PUMP ComrPanY LiMiTED 


‘The Concesre Pump Company Licp 


4STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546 Telegrams : Pumpcret, Kens, London 
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NEW 
SAFETY 


Macalloy high tensile steel bars, as used in the Lee- 
McCall system, set a new standard of safety and 
reliability in the prestressing of concrete. 


* Positive and accurate securing of drilled end plates. 
Rolled threads give positive anchorage, without slip. 


The jacking equipment enables measurement of the 
extension to be made easily and accurately, and the 
force used can readily be checked on a large easily- 
read gauge. 


Stressed tendons with rolled thread anchorages can 
be checked for stress right up to the time of grouting 
and, if necessary, re-stressed. 


The large-diameter Macalloy bars are more resistant 
to corrosion than mild steel; exposed bars can be 
given first-class protection. 


These and many other points of superiority make 
* Macalloy’ bars the most economical, simple, re- 
liable and practical system of prestressing. 


McCALLS MACALLOY LIMITED 
TEMPLEBOROUGH - SHEFFIELD - P.O. BOX 41 
Tetaphene ROTHERHAM 2676 (FB Ex 6 ines) 

LONDON: SLOANE 0428 PORTSMOUTH: COSHAM 78762 
BIRMINGHAM: ACOCKS GREEN 0229 





PRES McC ALL & CO (SHEFPIELD) LTO McC ALLS MACALLOY AFRICA (PROPRIETARY) (TO 


McCALLS MACALLOY LTO. MeCALLS MACALLOY (AUSTRALIA) PTY. LTO 
bY McCALLS 


PRECIVON BOOTS LTO PkeCALLS MACALLOY (CANADA) LTO 

















“STABIL’ BINDERS 


ARE GREAT LABOUR SAVERS 

In one simple action they fix reinforcing 

o slipping. 

No “fiddling” with wire. Me male 

get mislaid. Any workman can use them. 

Made in all sizes for binding }-inch up 

to t}-inch rods. Give “Stabil” Binders 
a trial and judge for yourself. 
@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L'? 


DEBURGH RD., S. WIMBLEDON, S.W.I9 
Phone: Liberty 2446 
eererk een EES 2 a Sa 
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Sea 





Trent Gravels 


10,0060 tons per week 
Washed & Crushed |} in. to 3 In. 
We are the leading suppliers of high-class concrete 











in the a Sone above. Prompt 
quoted. Send for samples prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone : Beeston 54255 








“THE CONCRETE 
YEAR BOOK” 


1960 EDITION 
1288 pages 
Price 10s. ; by post IIs. 9d. 
$2°40 in Canada and U.S.A. 


HANDBOOK 

In this Section no attempt is made 
at giving individual opinions, but to 
present in concise and convenient form 
specifications or methods which are 
either standard practice or recom- 
mendations iernudlated after thorough 
investigations by competent bodies. 
Complete memoranda and data of 
everyday use. 


DIRECTORY 


The only complete Directory of the 
concrete industry, classified under dif- 
ferent headings for ease of reference. 
Complete list of trade names and 
brands 


CATALOGUE 

Describes the businesses or products 
of more than 900 firms connected with 
or catering for the concrete industry. 
Invaluable to anyone seeking a firm of 
contractors to carry out special kinds 
of work, or a machine, material or 
product for any purpose. 


Make sure of your copy now. 


CONCRETE PUBLICATIONS LTD., 
14 DARTMOUTH STREET, 
LONDON, S.W.! 
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COPPER STRIPS 


for expansion joints 












advantages of using copper 
strips for sealing joints in 
work. r 


is ductile, will not crack 
u 


affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expans!on joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 
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D5 : Tel.: UXBRIDGE 


T.P.S. 


SHUTTERING and MOULD 


PAINTS 


will make your shuttering and moulds last longer, 
often save the labour costs of repeated mould oil 








application, and are also the cheapest alkali 
primers for general use under paint work 





Reduced costs and clean concrete surfaces are always obtained from shutters and 
moulds treated with these paints. Wood grain is filled and sealed against water and 
alkali. Douglas Fir staining eliminated 





Ask for the type for YOUR purpose 


SPECIAL TYPES FOR PLYWOOD, 
STEEL OR CONCRETE SURFACES 
TO SUIT ALL REQUIREMENTS 


PROMPT DELIVERY FROM STOCK! 


TECHNICAL PAINT SERVICES, DEPT. C.C.E. 


THE PAINT CENTRE — UXBRIDGE — MIDDLESEX 
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RANALAH STEEL MOULDS LTD 
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CONCRETE ROADS FIRST 
| because 


CONGRETE ROADS LAST 








A4s. NAKBOROUGH 


ott 


. | by McCALLS 
McCALL & COMPANY (*«rrn) LIMITED 


TEMPLEBCROUGH - SHEFFIELD - P.O. BOX 41 
Telephone. ROTHERHAM 2076 (P.B. Ex. 8 lines) 


LONDON: SLOANE 6428 PORTSMOUTH: COSHAM 78702 
BIRMINGHAM: ACOCKS GREEN 06229 NEWCASTLE: 38793 
McCALL & COMPANY (SHEFFIELD) LIMITED McCALLS MACALLOY AFRICA (PROPRIETARY) LIMITED 


MeCALLS MACALLOYT UMITED MeCALLS MACALLOY (AUSTRALIA) PTY LIMITED 


PRECISION ROOFS LIMITED PMcCALLS MACALLOT (CANADA) UMITED 





SRB9O 
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“COL-O-ROCK” 


Registered Trade Mark 


EXPOSED-AGGREGATE PANELS 


by 


J. A. KING « Go, Lo 


Write or Phone 





181 Queen Victoria St., LONDON, E.C.4 
Telephone: CENtral 5866 (5 lines) Telegrams: Kinovique Cent London 




















B. PRIEST 4 1 @) bs) LTD OLD HILL: STAFFS 6 
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—xecisiom iz 
CGoncrete Cover... 





-—<————S— ew er ee 


for fully (or vchunen speed of 


. handling, and range of 
illustrated application —for reinforcing 


brochure bars in concrete. 


Plastic Distance Pieces 











PATENTED. Regd. Design 893503. 


Samuel ¢” Son (moulders) Utd 


WREN MILL, CHADDERTON, LANCS. Sales Office: Tel: Manchester DEA 4671/2 


zhu 


Sole Manufacturers and Distributors of ABIT pk Plastic Distance pieces (A.B. 


ABERG No. 31269/58) in Great Britain, The Commonwealth and Eire. 
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“COL-O-ROCK” 


Registered Trade Mark 


EXPOSED-AGGREGATE PANELS 


by 


7; A. KING « Co, Lip 


Write or Phone 


181 Queen Victoria St., LONDON, E.C.4 
Telephone: CENtral 5866 (5 lines) Telegrams: Kinovique Cent London 












FOR THE 
CONTRACTOR 




















B. PRIEST «4 SONS LTD OLD HILL: STAFFS © en 
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—zxecisiom im 
Concrete CGWover:... 


Re. ily: Cee 


4 handling, and range of 
illustrated application —for reinforcing 


brochure bars in concrete. 
Plastic Distance Pieces 










with BLO: 3 @&s 
PATENTED. Regd. Desi 


Samuel ¢” Son (moulders) Lid 


WREN MILL, CHADDERTON, LANCS. Sales Office: Tel: Manchester DEA 4671/2 


Sole Manufacturers and Distributors of ABIT pk Plastic Distance pieces (A.B. 
ABERG No. 31269/58) in Great Britain, The Commonwealth and Eire. 


3. 
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NO. 18 IN A SERIES SHOWING 





The cable bridge at the Isle of Grain 
is 232 ft. 3 ins. long, with two clear 
spans of 90 ft. and one of 30 ft. 

he Swiss BBRV system of pre- 
stressing concrete was used for these 
spans. This system is unique in 
that each wire is anchored by 
upsetting its end to form a nail 
head which bears on the face of 
a special anchor head. The indi- 
vidual wires are grouped into cables 
with a common anchor head and 
stressed with one jacking operation. 


Further details of this project are 
available on request. 


Sponsor ; South Eastern Gas Board. 


Design ; $.B.G.B. Construction 
t in collaboration 
with Simon-Carves Ltd. 


Contractors : 1 ecm McAlpine & Sons 
t 


TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


First time in Britain . 


Swiss BBRV prestressing used 
on Isle of Grain Bridge 























Johnsons were in at the start with wire for prestressed 
concrete, having worked with designers throughout the 
development of prestressing techniques. Johnsons’ 
wire gained and maintains its lead by reason of proper 
quality control and the most efficient customer-service 
in the industry. 





Richard Johnson and Nephew Lid., Manchester 11. Telephone EAST 1431 





Peprvary 


BRADWELL 
GATWICK 





At the Isle of Grain Refinery for the British 
Petroleum Company Limited, Bradwell Nuclear 
Power Station and Gatwick Airport, Sternson 
No. 610 was used. 

Sternson No. 610 is the obvious choice. Not only 
for bonding granolithic topping but for ensuring 
watertight construction joints. And the bonding 
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of heavy renderings to concrete surface without 
hacking. 

Used on many Government Contracts at home 
and overseas, in the multi-storey John Lewis 
Building in Oxford Street, in Bowater House, the 
Walls Depot at Acton. . . . The list is almost end- 
less. Using Sternson No. 610 puts you in good company 


CONCRETE BONDED WITH © 4 


SID 


STUART B. DICKENS LTD. 
Mm Sa es 


SiO 


For complete information, write :— 
Manor Way, Boreham_Wood, Herts. 
Telephone: Elstree 2211. 
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maximum light minimum cost 


Litex roof lights give a very high transmission 
of light—up to 92°,—and ave easily and 
quickly handled and fitted. A full range of 
standard form metal ventilators, curbs and 
liners are available for use with L1TEx roof lights. 


» 
j LAMINATED FIBREGLASS 
* 
Fe, C “4 roof lights 
LiTex roof lights with their glass fibre reinforced construction can be used with 
advantage in many places where conventional lights would be impracticable 


or too costly. Virtually unbreakable, heavy packing is unnecessary allowing 
quick and easy handling on site. 





LITEX spherical roof lights 





LITEX rectangular roof lights 
Litex roof lights are ideal for use in schools, hospitals and other buildings 
where absolute safety is required—they will not hener and cannot support 
combustion. ‘The plastic will not creep, nor become brittle with age or very 
hot temperstures. 


Lrrex roof lights are not attacked by smoke or fumes from most industrial 
processes, and may safely be used in factory and workshop buildings. 





For further information about Lrrex roof lights please write to LITEX lantern lights 


LENSCRETE LIMITED Queens Circus London SWS telephone MACaulay 1063 


Underpinning by Pynford 


* SITE INVESTIGATIONS 
that are clear and to the point. 


* NEW FOUNDATIONS 
designed and/or constructed to 
suit all site conditions. 


* UNDERPINNING 

by the proved Pynford method 
for high-level beams, or below 
ground level. 

* JACKING 

Re-levelling existing buildings 
and cheap provisions for new 
buildings. 

* EXCAVATING SHIELDS 
supplied for digging to any depth 
through shifting ground such as 
sand mixed with water. 











einforcement 
R.C. frames can be founded under buildings large and small using PY NFORD stools. J 


Pynford Limited. ..... 


74 LANCASTER ROAD, STROUD GREEN, LONDON, N.4 
Telephone: ARChway 6216-7 


Illustration shows stooling under heavy brick piers, prior to fixing 1 Investigations, colgeten, Uedarpaning. 
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On the subject of 
PIPES, moulds and / 
equipment... [| 


As manufacturers of all types of steel > ix < 





moulds and formwork for precast 
and in-situ concrete production, we welcome your 
enquiries in this specialised field. 

If required our experienced staff will plan a compre- 


hensive scheme for the manufacture of your precast 





units on site. 


Coneybeare 


THE ORIGINAL PIPE MOULDS 
CONEYBEARE & CO. LTD., 89-91 Greenwich Church St., London S.E.10 Tel: Greenwich 0821 


WELBECK TRADING Co. (London) Ltd 


WELBECK HOUSE, 2-6 BACHES STREET, CITY ROAD, LONDON, N.! 
Telephone: CLErkenwell 4373 (PBX) Telex: 23712 


STEEL REINFORCEMENT 
MANUFACTURERS 


§;" to #.” DIAMETER ROUNDS 
Cut to dead lengths a speciality 
No extra for cut lengths over 5 feet 
Bending if required 


Write or telephone your 
requirements 











SPECIAL OFFER FOR DELIVERY IN 
FEBRUARY OR MARCH 
in mills lengths to your own 
requirements up to 40 ft.:— 
100 tons j}° diameter 
100 tons 1° diameter 
50 tons j° diameter 
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Approved for 
| Government 
wu —— = 
j IN USE 
concrete cubes | woven 
CS THE WORLD 
on site 
MILBANK-WELLS | 
HYDRAULIC PRESS GIN, PRESS 
258 TONS 
AND CUBE MOULDS £258 
Immediate Delivery 
Two Sizes : 4 in. and 6 in. prota 
PRESSES and CUBE MOULDS 
Testing to 16,000 Ib. per sq. in. to | £125 
B.S. 1881. 














ee ruoons & ROOFS : ee UP 70.40 ft 


FRAME BUILDINGS ALL TYPES 


iis sal | 


SINGLE SPAN * MULTI SPAN * CANTILEVER 

















—— | 
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Our range of industrial engines are a practical 
proposition for many types of industria! equip- 
ment... COMPpressors, cranes, pumps, contracting 
equipment, earth borers, generators, railcars, weid- 
ing plant, works trucks, tractors and conversions. 
Simple design, modern flow-line production 
methods and common interchangeable parts 
contribute to the low cost of these high efficiency 
engines. And remember, every engine is fully 
backed by a World-wide Parts and Service Organi- 


Wherever you ore, whatever your problem. 





MOTOR COMPANY LIMITED 
ENGLAND 


are at your service 


Por turther detalis of our 


INDUSTRIAL 
ENGINES 


and the equipment they power, 
send the coupon to your nearest Ford Ovealer 
or Girect te 


CONCRETE AND CONSTRUCTIONAL 


ENGINEERING ale 








POWER 


for 
industry 


sation. Take your choice from a wide power range 
. Diesel 20 to 86 b.h.p. and Petrol 11 to #7 
b.h.p. (12-hr. rating). 


DIESEL ECON OMY —have you considered the 
replacement of existing power units in your 
equipment and trucks with the famous 4D Diese! 
engine? You'll have the unique advantages of 
economy, long-life and low running costs 
plus the best service in the World! 
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ing equipment powered by your engines. 
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VISQUEEN 
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The new British Visqueen factory at Stevenage 
was built to produce the largest output of 
polythene sheeting in Europe; and it is here 
that the Visqueen Building sheet is also manu- 
factured to supply an increasing number of 
applications for it in the building industry. 


To render the concrete factory floors hard, 
dustless, waterproof and able to withstand 
exceptionally heavy wear and tear, British 
Visqueen chose Lillington’s No. 1 Metallic 
Liquid. 

For nearly fifty years, architects have 
specified Lillington’s No. 1 Metallic Liquid, 
the scientifically prepared admixture that 


renders concrete completely waterproof and 
dustless and accelerates setting time. 


LiLLInNGTON's 


N° 1 Metallic Liquid 


ALL OUR PRODUCTS NOW SOLD IN FREE CONTAINERS 
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No. 1 Metallic Liquid is a 
necessity for waterproofirg 
cement renderings to walls and 
basements, in mass concrete 
retaining walls, foundations, 
flat roofs and tanks. You can 
rely om it to give complete 
satisfaction because IT IS THE 
ONLY PROOFER SOLD 
UNDER GUARANTEE. 
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Special terms for 
bulk contracts 


Write for Booklet 56 


GEORGE LILLINGTON & CO. LTD 


Willow Lane, Mitcham, Surrey. Tel: Mitcham 1066. For Scotland: 42 High Street, Greenock AP 339A 
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t South African Gold Mines the 
roo) a -lae 3 concrete linings of tunnels, pump 
; chambers and the construction of 
shaft sumps have been simplified 
by using uncrushed rock spoil 
injected with COLGROUT mixed 
at surface and passed down shafts 
up to 6,000 ft. deep through 1|}” 
pipes. 
Contractors: The Cementation Company 
(Africa) (Pty.) Limited. 








COLGROUT mixing plant at a South African 
Gold Mine. 





The main pump chamber of a South 
African Gold Mine 6,000 ft. below surface 
and lined with Colcrete. 


Colcrete methods can solve 
A station cross cut 6,000 ft. below surface, lined 
with Colcrete constructed from surface. many Concr eting Problems 


COLCRETE LIMITED 


STROOD - ROCHESTER - KENT 
Phone Strood 78431 /2/3. Grams: Groutcrete, Rochester 
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Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
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CONCRETE WM. BOYER 
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in all grades 4 IRONGATE WHARF, PADDINGTON, W2 


TELEPHONE : PADDINGTON 2024-6 











TABLES FOR THE DESIGN OF BEAMS AND 
SLABS ACCORDING TO B.S. CODE OF PRACTICE 
No. 114, 1957 


In response to many requests, the article and tables by Mr. Jacques S. Cohen, in this 
journal for August, 1957, have been reprinted together with an additional table. These tables 
enable any rectangular section to be quickly designed by both the elastic method and 
the load-factor method, and the relative economy of the results of each method of design 


can be seen ata glance. The price of the reprint is 4s. (4s. 3d. by post); 1 dollar in Canada 
and the U.S.A. 





Concretz Pusticarions, Lrp., 14 Dartmouth Street, London, S.W.1 
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Bridge Bearings by 


WEST WOODs 





Universal Bearings to support 250 tons, allowing for horizontal 


movement in all directions, and also vertical adjustment. The 
illustration shows two Bearings, one with grease casings 
removed. 


JOSEPH WESTWOOD & CoO. LTD. 


Contractors to H.M. Government Departments, Crown Agents for the Colonies, British Railways 
(British Transport Commission) etc. etc. Bridge and Constructional Engineers, Manufacturers of 
Mechanical Grabs, Pressed Steel Troughing and Sheet Metal Equipment. Steel Stock Holders. 


NAPIER YARD, MILLWALL, LONDON, E.14 Phone: Ease 1042 


Cables: Westwood, London. Telegrams: Easphone, London 
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Steel 
Rei 


A complete service of 

Design, Fabrication and 

Fixing of Steel Rein- 
forcement for all types 
of Reinforced Concrete 
Construction. 





M.S. Bars to B.S.S. 785, bent, 
bundled and labelled, delivered to site 
ready for fixing. No loss of time in 
checking and sorting material. No 
loss of material due to prolonged 
storage on site. 


f.¢. JONES 


AND COMPANY LIMITED 


REINFORCEMENT ENGINEERS 


17 BUCKINGHAM PALACE GARDENS 
LONDON, 6.W.1 Tel: SLOane 627! 


Works : Bush, London Neasden Middx 
Treorchy, Glam 
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333 Simplex Cast-in-situ Concrete Piles were used in the foundations 
of the Municipal College Extensions in Anglesey Road, Portsmouth 


Architect to the City of Portsmouth: F. Mellor, Esq., F.R.I.B.A. 


SIMPLEX CONCRETE PILES ito. 


190 PALACE CHAMBERS, BRIDGE STREET, WESTMINSTER, S.W.! 
Telephone: Trafaigar 1167-9 
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EXAMPLES OF THE DESIGN OF 
REINFORCED CONCRETE 
BUILDINGS 


IN ACCORDANCE WITH THE BRITISH STANDARD CODES 
By Chas. E. Reynolds, B.Sc., M.1.C.E. 


SECOND EDITION 
1959 


All recommendations relating to design in the 


REVISED B.S. CODE NO. 114 (1957) 
“ Structural Use of Normal Reinforced Concrete 
in Buildings ” 


and other relevant codes are considered and applied to the design 
of all parts of a building. 


Alternative designs of floors, flat slabs, roofs, and columns. 


Complete data in connection with the 
LOAD-FACTOR METHOD 
of the design of slabs, beams and columns subjected to bending. 


OVER 50 DESIGN TABLES 


TWENTY-FOUR SHEETS OF CALCULATIONS 

SEVENTEEN FULL-PAGE DETAIL DRAWINGS 

and numerous other illustrations and diagrams 
TO AID DESIGN 


A “CONCRETE SERIES” BOOK 
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{ Witrrgiow Grammar School Creshire 
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EDITORIAL NOTES 


A Code for Prestressed Concrete 
in Buildings. 


On occasion, the view has been expressed in these notes that codes should embody 
only practice that has proved to be sound and, by inference, premature publication 
of recommendations which have not stood the test of time must be avoided. 
In this respect, the British Standards Institution has done well, since it has not 
previously rushed into print with a code containing recommendations for the 
use of prestressed concrete in buildings but has waited nearly two decades after 
the general introduction of prestressed concrete into this country before publish- 
ing its code of practice.* So many prestressed concrete structures have now 
been built in this country with so many systems, and so many engineers have 
now obtained experience, successful and otherwise, that the publication of such 
a code is timely. As is to be expected, the Code owes much to the “ First Report 
on Prestressed Concrete ’’ issued by the Institution of Structural Engineers in 
1951 which, though well received at the time, may be considered to correspond 
to the provisional recommendations issued in Germany in 1953 and the tentative 
recommendations published in the U.S.A. in 1958. 

The technical recommendations contained in the Code should, in the main, 
be acceptable to most practising engineers. We would, however, criticise the 
assumption that prestressed concrete designs are entrusted only to “ chartered 
structural or civil engineers experienced in the use of concrete "’ because, in the 
first place, many eminent foreign engineers and others would be excluded, and 
secondly, the design of prestressed concrete is specialised and fraught with prob- 
lems to deal with which a practitioner in ordinary reinforced concrete may not 
have had the necessary experience. Also, it is unfortunate that the notation 
which is becoming standardised because of its inclusion in the code for reinforced 
concrete buildings is not adopted in all cases where applicable. It is regretted 
that some of the terminology will do much to perpetuate some words to which 
are given meanings other than their true meanings. An example is “ loss” of 
prestress when reduction of the effective prestressing force is meant, since the 


® British Standard Code of Practice, CP.115 (1959): “ The Structural Use of Prestressed Concrete in Buildings “ 
(British Standards Institution. Price &s. 6d.) 
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compressive force imposed on a member is not always lost but, due to friction and 
some other causes, may be distributed differently. We have expressed previously 
our views on the term “tendon” to describe prestressing steel of all kinds; 
the result of our competition for a more appropriate word to describe these 
components is given on page 7I. 

The foregoing are perhaps small matters in a document that, with few notable 
exceptions, deals adequately with those aspects of prestressed concrete on which 
a designer requires guidance. A review of the recommended stresses and a 
comparison with German and American practice are given on page 73. One 
recommendation calling for comment is that there is no limit to the principal 
tensile stress due to the combination of the effects of prestressing, bending, and 
shearing so long as reinforcement is provided to resist the entire shearing force. 
This omission is so contrary to practice in reinforced concrete in this country that, 
without adequate explanation, it is questionable and may lead to defective design 
in the hands of those not fully conversant with prestressed concrete. Another 
omission, in our view, is the failure of the Code to describe the “ recognised general 
principles relating to the design of prestressed concrete’, and to give the basic 
formule. Where else than in a code of practice, and especially in the first in this 
country, would an engineer expect to find such principles? Even in the code for 
reinforced concrete the basic principles are described, although these have been 
known for upwards of fifty years, and the formule for the load-factor method 
are given. 

The Code does deal, however, in a useful manner with the method of calcu- 
lating the strength of beams at incipient failure, and comprehensively with the 
reduction of the prestress due to friction and some other causes. The reduction 
coefficients cover a wide range but apply only to normal conditions and known 
materials. Coefficients for exceptional conditions and new processes can be 
established by test. It may be thought that some of the coefficients are slightly 
high, but in a general recommendation this is as it should be. There is nothing 
to prevent, and much in favour of, an engineer making tests to determine co- 
efficients which may be more applicable to the materials and equipment it is 
proposed to use. The stiffness of a metal sheath may affect considerably the 
frictional resistance, and there is likely to be some reduction of prestress due to 
friction between the wires in a group of wires forming a curved cable if all the 
wires are not tensioned at the same time; these potential causes of reduction 
are not mentioned in the Code, nor are recommendations given relating to such 
factors as the reduction of effective force due to the rope-tightening effect in 
strands, that is wire ropes, or the effect of torque due to the lay of the wires 
in ropes. Although wire ropes, which are by no means a novelty today, are 
included in the prestressing steels permitted, there are no further references thereto, 
not even in the clause dealing with the permissible stresses in the prestressing steel; 
in fact this clause deals with two only out of the several permitted forms of 
“ tendon ”’, 

The recommendations regarding anchoring the prestressing steel in post- 
tensioned members should be amplified. Although it is stated that the anchors 
should be capable of maintaining the prestressing force under the most adverse 
conditions of loading, no margin of safety is expressed for the strength and other 
properties of the anchoring devices, and it may be that these devices may therefore 
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constitute the weakest part of the construction. It is also stated that the principal 
tensile stress in the concrete due to the anchors should be “ minimised ”’ and 
that reinforcement may be necessary to resist such stresses; but no recommenda- 
tions are given concerning what stress is allowable with or without reinforce- 
ment, nor what local compressive stress due to the anchors is permissible as is 
given in some other codes. It is to be expected that a code would be much more 
explicit on the design of the ends of beams in view of the fact that experience 
shows this part to be so vulnerable. 

Among more secondary matters, mention might be made of the casual 
reference to statically-indeterminate structures; the omission of guidance to the 
reduction of the stresses in a beam when the ratio of length to breadth exceeds 
thirty, and likewise what modification is required if the ratio of depth to breadth 
exceeds two-and-a-half; the loading due to wind and snow is classified as being 
of short duration, but this may be far from true in the case of snow; and the 
note relating to the consideration of the effect of the reduction of prestress on the 
compressive stresses at transfer which seems to be more applicable to the tensile 
stresses in the concrete. 

It is, of course, easy to criticise a first attempt as this Code is, and no doubt 
many matters, including some of those in the foregoing, will be given attention 
when the Code is revised. Since it is likely that revision will not take place for 
several years, it may be worth while for the Institution to issue in the near future 
a short memorandum giving supplementary recommendations on some matters; 
a precedent for this procedure is the memorandum issued at one time in connection 
with the by-laws of the London County Council for reinforced concrete. 
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**A Word is Wanted’’—Result of Competition. 


MANY entries were received from many countries in the competition, announced 
in this journal for September last, for a word to describe the tensioned steel or 
other material or means used to prestress concrete. The assessor has awarded 
the prize of {25 to Mr. Paul L. Sowerby, of West Didsbury, Manchester, for the 
word STRICTOR. In our next number we propose to give the assessor's report 
and some of the other words submitted. 


The Use of English. 


READERS of this journal who are in agreement with the opinions expressed in 
some of our Editorial Notes in which the lack of accuracy of expression in the 
writings of engineers is deplored, will be pleased with the suggested revised 
requirements for entry to the Universities of Oxford and Cambridge, since it is 
proposed to include a compulsory paper on “ the use of English”. The report 
issued by Oxford states: ‘‘ We think that there will be wide agreement that far 
too high a proportion of undergraduates at the time of their matriculation find 
undue difficulty in expressing themselves clearly and accurately in their own 
language’. The report issued by Cambridge contains a similar condemnation 
of the present system which results in a low standard of English writing among 
so many undergraduates. 
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BOOK REVIEWS. 


(CONCRETE) 


Book Reviews. 


“ Advanced Structural Design.” By S 
Benson. (London: B. T. Batsford, Ltd. 
1959. Price 50s.) 

Tuts is an unusual book in that, without 

preamble or explanation, full calculations 

and some details are given for the design 
of complete structures including a trough- 
shape coal bunker, a water tower, a grain 
silo, an office building, and the foundation 
of a retort house in reinforced concrete 

Steel structures include a coal bunker in 

a boiler house, a water tower, a road 

bridge of 75 ft. span, a pump-house, a 

shed 120 ft. wide, a two-bay frame, a 

garage with a north-light roof, a theatre 

balcony, a crane gantry, and a signal 
gantry. A brick chimney and vaults with 
brick arches are included 

The jargon and contractions common 
in design offices are used, and may present 
some difficulty to inexperienced readers 
for whom the book is evidently intended 
in spite of the word “ advanced "' in the 
title. Also it may not always be clear 
which formula is being used since in many 
cases numerical substitution is made 
without identifying the general expres- 
sion. On the other hand, in some 
instances the full derivation of a formula 
is given. In general the detailing is good, 
although exception may be taken in some 
cases; for example, the absence of hori- 
zontal bars in the lower part of the wall 
of a square tank and the general com- 
plicated nature of this particular detail. 

In each example the design relates to 

a structure of specified dimensions; the 
planning of the structure and its supports 
is not described The design finishes at 
the stage when the calculations and 
sketches would be passed to a designer- 
draughtsman to prepare the working 
drawings; the book would be improved 
by including some drawings of this nature, 
especially for the reinforced concrete 
structures. 

“ Surveying.” By A. Bannister and 5S. 
Raymond. (London: Sir Isaac Pitman & 
Sons, Ltd. 1959. Price 455.) 

THE principles of land and hydrographic 

surveying are dealt with in detail in the 

four hundred pages comprising this book, 
in which numerous examples are given. 

The construction and operation of instru 


ments in common use, and some which 


have been developed recently, are de- 
scribed. The book is intended primarily 
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for students preparing for professional 
examinations, but many bibliographical 
references to sources of more detailed or 
advanced information are given. Some 
particulars of field astronomy are given. 
Among the modern methods of surveying 
is the measurement of distances by 
reflected light or radio waves. The 
chapter dealing with various methods of 
photographic surveying includes stereo- 
scopic aerial photography 
“ The St. Lawrence Seaway.” By T. L 
Hills. (London: Methuen & Co, Ltd 
1959. Price 12s. 6d.) 
A GENERAL account is given of the 
development and construction of the 
navigable waterway from Montreal to the 
Great Lakes, and a description in non 
technical language of the organisation and 
carrying out of the extensive civil engin- 
ecring works is included. These works 
comprise many large concrete structures 
such as the Long Sault dam, an arched 
gravity structure about 2900 ft. long and 
having a maximum height of 145 ft., 
and the Iroquois dam, a buttress gravity 
structure 2540 ft. long and 67 ft. high. 


“Der Stahihochbau.” Volume II. By 
C. Kersten and Werner Tramitz. (Berlin 
Wilhelm Ernst & Sohn. 1959. Price 
29.60 D.M.) 

In this sixth edition of the second volume 
of the late C. Kersten’s guide for students 
and practising engineers on structural 
steelwork in buildings there are chapters 
on frames, cantilever construction, light 
weight buildings, lattice-roof girders, 
buildings of large span, crane beams, roof 
coverings, roof-lights, glazing, windows, 
doors, and gates. The importance of cor- 
rect constructional details is emphasised 
and is illustrated by more than five hun- 
dred diagrams. There are numerous fully- 
worked examples 


“ Technischer Strahlenschutz.” By 
Thomas Jaeger. (Munich ;: Karl Thiemig. 
Price not stated.) 

THe subject is high-density concrete for 

shielding atomic power plants and the 

disposal of radioactive wastes. The 

book is based upon research in the U.S.A. 

and Great Britain. 


Book Received. 


“ Sculpture in Ciment Pondu.” By J. W. 
Mills. (London: Contractors’ Record, Ltd. 
1959. Price 16s.) 
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STRESSES IN PRESTRESSED CONCRETE. 


Stresses Permissible in Prestressed Concrete. 
By P. W. ABELES, D.Sc., M.1L.Struct.E. 


THE stresses recommended in the new Code for the design of members of 
prestressed concrete are discussed in the following and are compared with the 
corresponding stresses given in the German Recommendations™ and the U.S.A. 
Recommendations.” The new Code replaces an earlier report.‘ 


Compressive Stresses Permissible at Transfer. 


In the B.S, Code it is recommended that the compressive stress in the concrete 
at transfer should not exceed 50 per cent. of the crushing strength of works- 
cubes at twenty-eight days, or 40 per cent. when the prestress is distributed more 
or less uniformly over the cross-section of the member, and in no case more than 
3000 Ib. per square inch. However, since creep increases when the ratio of 
stress to strength exceeds 4, and sometimes when it is less,“ it is advisable to 
restrict the stress to 40 per cent. of the crushing strength irrespective of the 
distribution of stress as was recommended in an early report’, The U.S.A. 
Recommendations give 60 per cent. of the crushing strength of cylinders which is 
equivalent to about 40 per cent. of the strength of cubes if the strength of a 
cylinder is two-thirds that of a cube. In the German Recommendations the 
crushing strength at transfer is assumed to be 8o per cent. of the specified strength 
of the concrete, of which there are three types, having strengths varying from 
4260 Ib. to 8520 Ib. per square inch. The stresses permissible at transfer are given 
as a percentage of the strength, namely: for tee-beams, and hollow beams bending 
in one plane, 42 to 54 per cent.; for rectangular beams bending in one plane, 
44 to 58 per cent.; and for members in direct compression 35°5 to 46 per cent. 
The greater percentage applies to concrete having the lower strength. 


Compressive Stresses Permissible at Working Load. 


It is recommended in the Code that the compressive stress in bending due 
to the working load should not exceed one-third of the crushing strength of cubes 
at twenty-eight days except at the supports of continuous beams and other 
statically-indeterminate structures in which a stress of 40 per cent. of the crush- 
ing strength is recommended. The compressive stress recommended in direct 
compression is a quarter of the crushing strength. The permissible stresses due 
to the greatest working load may be exceeded by up to 25 per cent. if the excess 
is due solely to the effect of wind. 

The corresponding stresses in the U.S.A. Recommendations are 40 per cent. 
and 45 per cent. of the crushing strengths of cylinders and are equivalent to 
27 per cent. and 30 per cent. of the strengths of cubes if the ratio of the strengths 
of cylinders and cubes is two-thirds. The stresses permitted at working load by 
the German Recommendations are relatively small and are 1560 lb. to 2270 Ib. 


1.—-British Standard Code No. 115 (1950): “ The Structural Use of Prestressed Concrete in Buildings “ 
“ Tentative Recommendations for Prestressed Concrete." Journal of American Concrete Institute, January, 
1958 
3.~" Spannbeton. Richtlinien fir Bemessung und Ausfihrung.” (DIN 4227, 19595) 
4.— First Report on Prestressed Concrete.” Institution of Structural Engineers (1951) 
s.P. W. Abeles. “Notes on Materials for Prestressed Concrete.’ Concrete and Constructional Engineering, 
September, 1957 
6.—P. W. Abeles. “ Losses of Prestressing Force.” Concrete and Consiructional Engineering, September, 1955. 
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P. W. ABELES. CONCKET 


TaBLe I.—PEeRMISSIBLE TENSILE Stresses (B.S. CoDE) 


eo ary 3000 | 4500 | 6000 | 7500 














wl PRE-TE CASE A 300 | 325 
mt] STEEL  |CASEB 450 | 500 
© LIPOST-TENSIONED|CASE A 175 | 200 | 225 
iS) STEEL |CASEB 275 1300 | 325 





ADDITIONAL |CASEA} 200 | 250 | 300 
CONCRETE CASEB}] 300 | 375 | 450 


per square inch for rectangular beams, 1705 Ib. to 2415 lb. per square inch at the 
corners of rectangular beams subjected to bending in two planes, 1420 lb. to 
2130 lb. per square inch for tee-beams, and 1130 Ib. to 1850 lb. per square inch 
for members subjected to direct compression. In each case the lower stress 
applies to concrete having the lower strength as described for the stresses per- 
mitted at transfer. 


























Tensile Stresses Permissible at Working Load. 


Some designers prefer there to be no tensile stress in the concrete at work- 
ing load, and this condition is satisfactory if economy is not important, or if it 
is not essential to reduce the member to the least possible depth. There should 
be no tensile stress in members, such as turbo-generator bases, which are subjected 
to a large number of cycles of dynamic load of high frequency. In other cases 
there is no objection structurally to the existence of tensile stresses within certain 
limits or to temporary hair-cracks. 

The serviceability of a structure at working load may be impaired if cracks 
are produced. This may happen at a high tensile stress with well-bonded steel 
in a monolithic member or at a low stress with badly bonded steel. It is possible 
to prevent cracks when tensile stresses are produced at working load only if it 
is ensured that no cracks occur before the prestress is applied. In addition to 
careful design, close supervision of the work and effective curing are essential 
if freedom from cracks is to be achieved. The permissible tensile stresses in 
bending as recommended in the Code for members with pre-tensioned and post- 
tensioned steel are given in Table I in which Case A applies when the greatest 
working load occurs frequently or is of long duration or both, and Case B applies 
when the greatest working load occurs rarely and is of short duration. The 
pressure of the wind and the weight of snow on roofs are mentioned in the Code 
as examples of the latter case. These stresses may be increased by not more 
than 250 lb. per square inch provided that tests show that the increased stress 
is not greater than three-quarters of the stress at which the first crack appears 
as determined by a test. In such a case, therefore, for concrete with a crushing 
strength of 7500 lb. per square inch at twenty-eight days the greatest tensile 
stress permissible is 750 lb. per square inch with pre-tensioned steel or 575 lb. 
per square inch with post-tensioned steel. When the increased stresses are 
adopted the greatest prestress in the concrete should be at least 1500 Ib. per 
square inch and the pre-tensioned steel should be well distributed ; post-tensioned 
steel (which is usually less well distributed) should, if necessary, be supplemented 
by non-tensioned steel bars provided near the tensile face of the concrete. 
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Experience shows that it is possible to avoid cracking even when such high 
tensile stresses occur. Tensile stresses of 750 Ib. per square inch in roofs, and 
650 lb. per square inch in road bridges have been adopted with satisfactory 
results, the adequacy of the design in these cases being controlled by performance 
tests. When such tests are made, the factor of safety against cracking, despite 
the higher stresses, is greater than that of a member with post-tensioned steel 
designed to resist lower tensile stresses but made under poor supervision. If 
the concrete is inadequately cured, cracks due to shrinking of the concrete may 
occur before the prestress is applied. 

A method of design, particularly suitable for structures with no applied 
finishes and which is economical and complies with the recommendations of the 
Code, is one in which there is no limit to the tensile stresses caused in the concrete 
by occasional heavy loads, provided that no tensile stresses are caused by the 
normal load. In this case the factor of safety required against failure must be 
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provided for the occasional load, thereby restricting the widths of the cracks. 
If the occasional load is likely to operate for more than a very short time, it is 
necessary to investigate the deflection of the member. This method is particu- 
larly useful in the design of continuous beams or beams with cantilevered ends 
in which the load on some spans may cause reversals of bending moments. The 
envelopes of the diagrams of the greatest possible bending moment and greatest 
normal bending moment on a beam with a cantilever at one end are shown in 
Fig. ta. If the beam is designed to resist the entire range of bending moments 
with little or no tensile stress in the concrete a very large member is required. 
If, however, the load causing the greatest possible bending moments is likely 
to occur rarely, if at all, the method described in the foregoing would lead to 
a more economical beam. A cantilever will generally be subjected to the full 
working load and it is therefore necessary to design it to resist the maximum 
bending moment at the support. The occurrence of the distribution of loading 
causing the greatest possible bending mo‘nents at the supports of a continuous 
beam (Fig. 1b), however, may be rare and generally the greatest bending moment 
at a support would be less than the greatest possible bending moment. 

In a member which is not exposed to the weather or to a corrosive atmosphere, 
the permissible tensile stresses in accordance with the U.S.A. Recommendations 
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are (a) for a member with pre-tensioned steel, 600 hfe — Ib. per square inch; 


(b) for a member with post-tensioned steel, 300 i wiht. Ib. per square inch. 


In these expressions /’, is the crushing strength of cylinders. For example, if 
f', is 6000 Ib. per square inch, the permissible stresses are 480 Ib. and 240 Ib. 
per square inch, These stresses are based on the assumption that the modulus 


of rupture has the relatively small value of 750 mf fe . The permissible stress 
10,000 


(a) may be exceeded if it is demonstrated by tests that the behaviour of the 
structure under service conditions is acceptable. It is recommended, however, 
that there should be no tensile stresses in bridges, or at the joints of members 
composed of precast elements, but this recommendation is often ignored and, 
instead, designs of roofs and floors are sometimes based on there being no camber 
when the dead load only is present; in such cases hair-cracks may develop under 
the greatest working load. The German Recommendations permit “ limited "’ or 

partial’ prestressing. The permissible tensile stress varies from 570 Ib. per 
square inch for concrete with a strength of 4260 Ib. per square inch to 850 lb. 
per square inch for concrete with a strength of 8520 Ib. per square inch. These 


values may be increased to 710 lb. and ggo Ib. per square inch respectively at the 
corners of members subjected to bending in two planes. 


Temporary Tensile Stressec at Transfer and During Transport. 


It is recommended in the Code that temporary tensile stresses should not 
exceed 175 Ib. to 225 ib. per square inch for concrete having a crushing strength 
of 4500 lb. to 7500 lb. per square inch at twenty-eight days. However, greater 
stresses may be incurred for periods not exceeding forty-eight hours. Tensile 
stresses in the ends of beams with pre-tensioned steel should preferably be less 
than the foregoing stresses, as imperfect compaction of the concrete in these 
regions may give rise to tensile stresses which may exceed the calculated stresses 
and which may cause undesirable cracking. 

When calculating the stresses likely to occur during transport and erection 
of a member, allowance should be made for the probability of impact; in 
the writer’s opinion, it is desirable to allow an impact factor of 14 to 2, and to 
limit the permissible tensile stress to not more than 500 Ib. per square inch. 


In the U.S.A. Recommendations the permissible stresses are as follows: mono- 


lithic member without non-tensioned steel: 300 JL ; monolithic member 
10,000 


with non-tensioned steel: 600 fe 


member composed of separate blocks 
10,000 


and with non-tensioned steel: 300 Jf fet , in which /’,, is the crushing strength 


of cylinders at the age at which transfer takes place. Relating 
missible stress to +/ S18 not entirely satisfactory. 
The permissible tensile stresses specified in the German Recommendations 
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vary from 425 lb. per square inch for concrete with a strength of 4260 Ib. per square 
inch to 640 lb. per square inch for a strength of 8520 lb. per square inch. 


Principal Tensile Stresses. 

In some regulations, permissible principal tensile stresses are specified for 
working-load conditions only. It is, however, essential to provide a specific factor 
of safety against failure due to shearing as such a failure occurs suddenly with 
little warning, and the stresses at failure are therefore of much greater irnportance. 
It is recommended in the Code that the greatest principal tensile stresses at the 
load causing failure should not exceed 300 Ib., 350 Ib., and 400 Ib. per square 
inch in concrete having crushing strengths of respectively 4500 lb., 6000 Ib., 
and 7500 lb. per square inch at twenty-eight days. The corresponding stresses 
at working load are 125 lb., 150 Ib., and 175 Ib. per square inch. In all cases, the 
principal tensile stress should be computed for the effective prestress and the 
stresses due to the specified loading. When the principal tensile stresses at 
working load exceed the permissible values, reinforcement to resist shearing should 
be provided. If the principal tensile stress is more than 14 times the tensile 
stress permissible at working load, the reinforcement should be designed to resist 
the entire shearing force; for stresses between 1 and 1} times the permissible 
stress the proportion of the shearing force to be resisted by the reinforcement 
should be interpolated linearly from 0 to 100 per cent. If the principal tensile 
stress at the load causing failure exceeds the permissible stress, the entire shear- 
ing force in excess of that resisted by the inclined prestressing steel should be 
resisted by reinforcement. It is generally advisable to provide binders unless 
the calculations show that they are not needed to resist shearing and complete 
freedom from cracks due to shrinking before the prestress is applied can be assured. 

The permissible principal tensile stresses need not be considered to apply 
at sections where the effects of bending predominate, but only at those sections 
where shearing is more important, since the suddenness of failure due to shearing 
makes such a failure potentially more dangerous than the gradual failure due to 
bending, and while cracks caused by bending due to occasional overloading dis- 
appear when the overload is removed, diagonal cracks due to shearing do not 
close unless inclined cables are provided, and therefore constitute a permanent 
weakness. 
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The &tresses which are given in the U.S.A. Recommendations are intended 
to ensure that failure due to shearing cannot occur before failure in bending, and 
are based on the yield stress of the steel and the strength of the concrete. The 
writer considers it doubtful whether the stresses are sufficient for the purpose. 

In the German Recommendations permissible principal tensile stresses are 
specified for shearing only, twisting only, and combined shearing and twisting, 
and are given in Table Il. The smaller stresses are for concrete having a strength 
of 4260 Ib. per square inch and the larger for a strength of 8520 lb. per square 
inch. No calculations for the shearing reinforcement are required if the permis- 
sible stress at the load causing failure is not greater than the stress in line (2) 
of Table 11. Sufficient well-distributed reinforcement must be provided to resist 
the entire tensile force due to the principal stress wherever the stress exceeds 
three-quarters of the stress in line (2). If the stress exceeds the appropriate 
stress in line (3), the cross section must be increased or the stress reduced by 
increasing the prestressing force. Binders must always be provided in beams, 
even if the principal stress is less than those given in lines (1) and (2). It is 
surprising that the principal stresses permitted in partially prestressed members 
exceed those in fully prestressed members. This requirement is probably based 
on the assumption that with partial prestressing a smaller factor of safety against 
cracking may be allowed. This assumption may be true when cracking due to 
bending is being considered, but it seems better to ensure that a larger factor of 
safety against cracking due to shearing is obtained in view of the suddenness with 
which failure due to shearing occurs. 


Permissible Stress in Bending in Concrete at Load Causing Failure. 


In the Code it is recommended that, when the steel is initially stressed to 
between 60 and 70 per cent. of its strength, the mean compressive stress in the 
concrete at the load causing failure may be assumed to be 40 per cent. of the 
cube strength, and the depth of the centroid of the stress-block at the load causing 
failure may be assumed to be 40 per cent. of the depth to the neutral plane. The 
stress given in the U.S.A. Recommendations is 0-85 /’;, which corresponds to 
56 per cent. of the strength of cubes when the ratio of the strength of a cylinder 
to the strength of a cube is two-thirds, and 51 per cent. when this ratio is 0-6. 
The stress specified in the German Recommendations is two-thirds of the strength 
of cubes; the distribution of stress assumed, however, is such that the results 
obtained are about the same as those given in the foregoing. 


Stress Permissible in Steel at Transfer and Working Load. 


Practice in connection with the permissible stress in the steel at transfer 
differ considerably. In France, tensioning stresses of up to go per cent. of the 
tensile strength or the yield-point stress are permitted. The German Recom- 
mendations specify that the stress must not exceed 55 per cent. of the tensile 
strength or 75 per cent. of the yield stress or proof stress, whichever is the less. 
Although 55 per cent. is low, it is preferable to 90 per cent., since at the higher 
stress a very large part of the elongation of the steel (and consequently its ductility) 
are no longer available. The initial stress in pre-tensioned steel may be increased 
to a maximum of 8o per cent. of the yield stress or proof stress, and if friction 
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occurs the stress at working load in post-tensioned steel may be increased by 
5 per cent. 

It is recommended in the Code that the initial tensioning stress should not 
exceed 70 per cent. of the strength of cold-drawn wire. For alloy-steel bars, 
7° per cent. of the strength or 85 per cent. of the o-2-per cent. proof stress 
(whichever is less) is recommended, the proof stress being based on the smallest 
cross section of the bar. When alloy-steel bars are used in the pre-tensioned 
method, the recommended stress is increased to 75 per cent. of the strength or 
go per cent. of the o-2-per cent. proof stress, whichever is the less. 

The maximum tensioning stress given in the U.S.A. Recommendations is 
70 per cent. of the strength; a stress of 80 per cent. is permitted for a short period 
provided that this stress is reduced to 70 per cent. when the tensioning operation 
is completed. The effective stress in the steel after losses have been deducted 
should in no case be assumed to exceed 60 per cent. of the strength or 80 per 
cent. of the yield stress or proof stress. 


Stress due to Bending Permissible in Steel at Load Causing Failure. 

The greatest stress in pre-tensioned steel recommended in the Code is equal 
to the tensile strength, except when the ratio of the tensile strength of the steel 
to the strength of the concrete multiplied by the percentage of reinforcement 
is very high. If the depth of the compression zone exceeds 60 per cent. of the 
effective depth to the steel, the permissible maximum stress is slightly less than 
the tensile strength. The maximum permissible stress for well-bonded post- 
tensioned steel is between 75 per cent. and 100 per cent. of the tensile strength, 
the lower stresses corresponding to higher values of the strength-percentage 
ratio and to greater depths of the compressive zone. With non-bonded post- 
tensioned steel it is advisable for the greatbst stress to be the same as the initial 
tensioning stress. The greatest stress in non-tensioned steel should be equal to 
the yield stress or, in the case of high-strength steel, equal to the 0-2-per cent. 
proof stress. 

In the U.S.A. Recommendations, formule are given in which a nominal 
p.t, 
2f. 
strength of the steel and /’, is the crushing strength of concrete cylinders. For 
example, if t, = 200,000 lb. per square inch and p = 1 per cent., the permissible 
stresses corresponding to /’, = 5000 Ib. and 10,000 Ib. per square inch are o°8 ¢, 
and og t, respectively. Only mild steel may be used as non-tensioned reinforce- 
ment, and the greatest permissible stress is therefore the yield-point stress. 

In the German Recommendations the greatest permissible stress is specified as 
the yield stress or proof stress for high-tensile steel because definite yielding occurs 
in most German wire when the proof stress is exceeded. If non-tensioned steel 
is used, it must be of a type normally used in reinforced concrete; the yield- 
points or proof stresses for the three types so used are 31,000 Ib. per square inch 
(mild steel), 48,000 Ib. per square inch, and 57,000 Ib. per square inch. 

The use of high-tensile steel for non-tensioned reinforcement is in accordance 
only with the recommendations of the new Code, and the greatest stress per- 
missible in such reinforcement may be up to go per cent. of the tensile strength, 
if the o-2-per cent. proof stress is go per cent. of the strength. 


tensile stress is used, which is equal to (« )f , in which é, is the tensile 
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Permissible Stresses in Reinforcement Resisting Shearing. 


No specific recommendations concerning tensile stresses permissible in shear- 
ing reinforcement at working load are given in the Code or the U.S.A. Recom- 
mendations, but it is recommended in the Code that the greatest tensile stress 
be 80 per cent. of the yield-point or the o-2-per cent. proof stress. This recom- 
mendation implies that non-tensioned high-tensile steel may be used as shearing 
reinforcement. 

The German Recommendations specify that the greatest stresses shall be the 
same as those due to bending, that is, 31,000 Ib., 48,000 lb. or 57,000 lb. per 
square inch. 


Stresses Permissible in Composite Members. 


No recommendations or requirements for composite members are given in 
the U.S.A. Recommendations or the German Recommendations. In the Code it 
is stated that prestressed beams may be considered to act in conjunction with 
concrete cast in place if provision is made to resist the horizontal shearing forces 
at the surface of contact by the use of ‘‘ shear connectors’, or by means of 
roughening or irregularities of the surface of the concrete. Composite members 
may therefore be considered to behave as homogeneous members. The Code 
is the first document to recognise this behaviour, which has been proved by 
numerous tests, and to recommend tensile stresses in the concrete cast in place. 
The recommended stresses are only small, but in practice the concrete cast in 
place is prevented from cracking (except for harmless microscopic cracks) by the 
restraining effect of the adjacent compressed concrete. 

In accordance with the Code, if the greatest working load is of frequent 
occurrence and of long duration (Case A) the tensile stresses fyy in the added 
concrete cast in place (Fig. 2) vary from 200 Ib. per square inch, for concrete 
having a strength of 3000 lb. per square inch, to 300 Ib. per square inch when the 
strength is 6000 Ib. per square inch. The corresponding stresses when the maxi- 
mum load occurs rarely and is of short duration, as in the case of wind and snow 
on roofs (Case B), are 300 lb. and 450 lb. per square inch. These stresses are 
given in Table I. The stresses in the concrete cast in place may be increased 
by 50 per cent. if the stresses /;, (Fig. 2) are reduced by the same numerical 
amount. For example, for concrete having a strength of 6000 Ib. per square 
inch, prestressed by means of pre-tensioned steel, and subjected to sustained 
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maximum loading (Case A), the tensile stresses recommended are 300 Ib. per 
square inch in the prestressed concrete and in the concrete cast in place (Fig. 3a). 
If the stress in the concrete cast in place is increased by 50 per cent. to 450 Ib. 
per square inch, the stress permissible in the prestressed concrete must be 
reduced by the same amount, that is to 150 lb. per square inch. If tests show 
that the increased tensile stress (that is 300 + 250 = 550 lb. per square inch) 
does not exceed 75 per cent. of the stress at which the first crack appears, the 
stress permissible in the prestressed concrete would then become 550 — 150 

400 Ib. per square inch. Stress-diagrams for these conditions are given in 
Fig. 3a. Similar diagrams for the case of temporary and rare loading (Case B) 
are given in Fig. 3b. 

Many tests have shown that there are no harmful effects if much greater 
tensile stresses occur in the concrete, and several structures designed on the 
basis of these higher stresses are now in satisfactory service.” In Fig. 3c is shown 
the calculated distribution of stress for a road bridge designed by British Rail- 
ways (Eastern Region), which has been in use since 1950. The limiting stress 
for loading of this type (Case A) is given in the Code as 450 Ib. per square inch, 
yet the design stress of 720 Ib. per square inch has proved to be satisfactory 
for this structure. 


7.—R. E. Sadler. “ Development in Overhead Electrification of Railways as it affects the Civil Engineer.” Proc. 
Inst. Civil Engs., February, 1959. 


Long Prestressed Lightweight Beams. 


Four prestressed beams for the roofs of contains 32} cu. yd. of concrete and 


an auditorium and gymnasium at a school 
in northern California are each 98 ft. long 
and of tee-section 5 ft. 3 in. deep. The 
beams, which were cast at the works of 
the Basalt Rock Company, Inc., are of 
lightweight concrete made with expanded- 
shale aggregate. Each beam, which 
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weighs 50 tons, is prestressed with nine 
post-tensioned cables each comprising 
twelve o-276-in. wires. The initial com- 
pression was 935,000 Ib. on each beam and 
the working force assumed was 774,000 lb. 
The crushing strength of the concrete is 
5000 lb. per square inch. 
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(See page facing.) 


Fig. 1.—Concreting Plant at Nuclear Power Station: The Gantry Crane. 





CONCRETING PLANT IN SCOTLAND. 


Concreting Plant at a Nuclear 
Power Station in Scotland. 


In Fig. 2 is shown the arrangement of the 
principal constructional plant at the site 
of the nuclear power station at Hunter- 
ston, Ayrshire. The largest permanent 
structures are the two reactor buildings 
(A) and (B) which are 200 ft. nigh, and the 
turbine hall (C) which is 672 ft. long, 
125 ft. wide, and 58 ft. high and has a 
basement 11 ft. deep. There are numer- 
ous ancillary structures but the general 
arrangement of the plant is controlled by 
these large structures and the fabrication 
on the site of a steel spherical pressure 
vessel of 70 ft. diameter for each reactor. 
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fabrication area, and has subsidiary lift- 
ing-gears of 30 tons and 5 tons capacity. 

Smaller loads, such as skips of concrete, 
reinforcement, and shuttering, are lifted 
by 7-tons derrick cranes {(G) in Fig. 2} 
four of which are provided around each 
reactor structure (Fig. 1). The cranes 
have 120-ft. jibs and are on triple steel 
towers 8o ft. high. 

The basement of the turbine hall 
(Fig. 3) is of reinforced concrete and is 
served by derrick cranes travelling on 
rail-tracks, one track being on the floor 
of the basement and the other on the 






































Tis Ltt ae 
sd 


Fig. 2.—Arrangement of Plant. 


There are also, at each reactor, eight heat- 
exchangers in the form of steel cylinders 
73 ft. 6 in. high and 19 ft. 6 in. diameter 
and each weighing about 200 tons. 


Cranes. 

A 300-tons crane (D), which is in- 
stalled principally for the erection of the 
pressure vessels and heat-exchangers, 
makes it possible to use precast concrete 
beams weighing up to 300 tons in the 
upper part of the reactors. The gantry 
has a span of 208 ft. and the height to the 
underside of the main girder is about 
200 ft.; it can straddle a reactor structure 
completely (Fig. 1). The crane travels 
on rail-tracks {[(E) and (F) in Fig. 2) from 
the mechanical engineering workshop and 
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ground outside the basement walls. A 
10-tons jib-crane travelling on two tracks 
on the floor of the basement is used 
mainly for the erection of the steel super- 
structure of the hall. There are also 
several cranes on road wheels or endless 
tracks. An electric lift is provided for 
men working on the reactors. 


Concrete Mixing Plants. 


Concrete for the major part of the 
works is mixed at a main installation and 
at several secondary plants. Separate 
mixing plants are provided for outlying 
works such as the intake and culverts of 
the cooling-water system. The concrete 
includes three grades for reinforced con- 
crete, one for prestressed concrete, three 
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Fig. 3.—Basement 


for plain concrete, and one for lean con 
crete “ blinding’. A heavy concrete is 
used for the nuclear-radiation shields 
The main batching and mixing plant 
shown in Fig. 4 has a normal capacity 
of about 40 cu. yd. an hour. There are 
two batching and mixing installations, 
one of which comprises two drum-mixers 
of 1 cu. yd. capacity, and the other one 
Similar mixer. The mixers are within 


of Turbine Hall. 


the steel towers supporting the aggregate 
hoppers and batch-weighers rhe con- 
crete is discharged from the mixers into 
tilting or bottom-opening skips, which 
are transported by lorries and transferred 
by cranes to the placing position. 

The cement is delivered by rail to a 
station about three miles from the site 
and conveyed thence by road. (The 
installation at the station was described 





Fig. 4.—The Main Concrete Plant. 
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in this journal for January, 1959.) The 
cement is stored in rectangular steel bins, 
one of 60 tons capacity being provided at 
each installation, and is conveyed pneu- 
matically, at a pressure not exceeding 
15 lb. per square inch, to the batcher 
The aggregates are delivered by road and 
stored in open compartments with con- 
crete floors and dividing walls of timber 
sleepers [wo compartments are pro 
vided for sand and for each size of coarse 
aggregate, namely, § in., } in., and 1} in.; 
the total capacity is about 1500 tons. A 
reserve store with a capacity of about 
10,000 tons is also provided Iwo elec- 
tric cranes and one steam locomotive-type 
grab crane travelling on a steel gantry 
between the batching plant and aggre- 
gates store deliver the aggregates into the 
hoppers of the batching plant. The 
coarse aggregate is crushed dolerite; the 
fine aggregate is sand. 

[he secondary mixing plant com- 
prises two }-cu. yd. drum-mixers, four 
steel aggregate bins, and two cylindrical 
portable cement silos. The aggregate 
store is arranged radially behind the 
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mixers and has compartments for sand 
and j-in., j-in., and t1}-in. crushed 
dolerite and for various sizes of iron ore 
(magnetite) for the high-density shielding 
concrete. The bins are filled by a drag- 
line bucket operated by a jib-crane on 
endless tracks. The aggregates are dis- 
charged into a batch-weigher which is 
slung from rails below the bins so that 
material from any bin can be discharged 
into any mixer. The concrete is dis 
charged directly from the mixers into 
skips on lorries on a road under the 
mixing plant. 

During cold weather hot air is blown 
on to the heaps of aggregates from port- 
able air heaters fitted with flexible 
trunks. Also, steam is discharged into 
the middle of the heaps through perfor- 
ated pipes and hoses connected to the 
boiler of a steam-crane. The mixing 
water is heated in two tanks each of 
6000 gallons capacity provided with 
electrical elements in the base. By these 
means concrete has been mixed and placed 
when the air temperature has been 
22 deg. F. without the temperature of 


Fig. 5.—Raft Foundation of Reactor. 
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Fig. 7.—Concreting the Bottom Shield of the Reactor. 
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the concrete falling below 40 deg. F. 
4 laboratory is provided adjacent to the 
main mixing plant 


Rafts for Reactors. 


The ground under the reactor struc- 
tures, each of which weighs about 
77,000 tons, is hard sandstone; the calcu- 
lated imposed pressure is not more than 
10 tons per square foot. The load is dis- 
tributed by a reinforced concrete raft 
7 ft. 6 in. thick, which was constructed in 
three horizontal layers. Each layer was 
cast in sections (Fig. 5) at the edges of 
which precast concrete stop-ends (Fig. 8) 
were provided. The stop-ends, which are 
left in position, are grooved across the 
top and bottom for the passage of the 
reinforcement bars. The faces are re- 
bated and roughened to ensure a key 
with the concrete. 


Bottom Shield of the Reactor. 


The superstructure of each reactor 
structure comprises large reinforced 
columns supported on the raft and carry- 
ing the shield walls, the horizontal shields 
below and above the pressure vessel, and 
the building above the reactor for the 
service machine. 

Eight interior columns support a 
circumferential beam 6 ft. 6 in. deep and 
stepped to provide a bearing for the bot- 
tom shield. The beam was cast in three 
layers; shuttering was provided for the 
full depth of the beam including the step 
(Fig. 6). The bottom shield is circular in 
plan, 54 ft. 3 in. in diameter and 6 ft. 6 in. 
thick. It is perforated by 101 openings 
through which the fuel-elements are 
passed into the pressure-vessel; the open- 
ings are formed by steel sleeves of about 
2 ft. diameter embedded in the concrete, 
and the reinforcement bars in the shield 
pass between the sleeves. 

In each shield there are 397 cu. yd. of 
concrete, with magnetite aggregate, having 
a density of not less than 210 lb. per 
cubic foot when dry; densities of about 
220 Ib. per cubic foot have been obtained. 
To avoid joints, which might decrease the 
efficiency of the shield, this concrete was 
placed continuously during 39 hours. 
Before concreting commenced the sleeves 
were secured to the bottom timber 
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Fig. 8.—Precast Stop-ends at Construc- 
tion Joints. 


shutter by a cruciform jig and at the top 
by metal lugs welded to the reinforcement. 
Two prototypes of a part of the shield had 
been concreted to determine the best 
method of placing concrete as quickly as 
possible in a slab of such depth and com- 
plexity, and the method adopted was to 
mix and place the concrete by the usual 
means and compact it with immersion 
vibrators. 

The bottom shield was cast after the 
walls of the reactor structure had been 
built to about 34 ft. above the shield to 
give sufficient working space. Fig. 7 
shows the work ready for concreting. To 
avoid interruption in the continuity of 
casting, reserves of concrete were stored 
temporarily in four hoppers around the 
edge of the shield. Normally the con- 
crete was discharged directly into position 
from each skip; the skips were lowered 
into the working space by one of the four 
derrick cranes. 
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Fig. 9.—Precast Beam Weighing 250 tons. 





Fig. 10.—Travelling Shutter for Culvert. 
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Fig. 11.—Shuttering for the Wall of 


Shield Walls. 


The shield walls of the reactors are of 


reinforced concrete; the inner wall is 
5 ft. thick and the outer wall 4 ft. thick 
Each wall is divided into eight parts 


separated by gaps 6 ft. wide 
was cast in 5-ft. lifts containing from 80 
to 120 cu. yd. of concrete, all of which 
was placed in one working shift In order 
to reduce shrinkage, diametri- 
cally opposite were concreted successively 
and the gaps between the sections were 
filled later 

The shutters for the walls were timber 
panels 11 ft. long and 5 ft. 6 in. deep 
made with sheets 6 ft. long and 2 ft 
wide of plywood attached to a timber 
frame similar to those used for the walls 
of the basement of the turbine hall (Fig 
11) and elsewhere. Immediately after 
removal of the shuttering the concrete 
was sprayed with a curing compound; 
the compound discolours the concrete, 
but after about four weeks it begins to 
evaporate and eventually the concrete 
has its normal colour 


Each part 


sections 
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the Basement of the Turbine Hall. 


Precast Construction. 


To enable the construction of the shield 
walls to proceed without interruption, 
precast floors are provided where it is 
convenient to do so Sections of the 
floor slabs were cast in the yard between 
the reactors and lifted into position by 
the gantry crane 

rhe top shield over the pressure vessel! 
is 10 ft. 6 in. thick and comprises precast 
members about 6 ft. 6 in. deep on which 
concrete is cast to a depth of 4 ft. By 
means of this construction heavy shut 
tering, at a great height and in a position 
where supports would be difficult, is un 
necessary. The weight of some of the 
precast members exceeds 300 tons. Fig 
9 shows a beam of 250 tons ready for 
lifting by the gantry crane. The lifting 
tackle comprises wire-rope slings and steel 
shackles attached to mild steel shafts of 
8-in. diameter cast in the beam. Each of 
the two slings on a beam is attached to 
one of the twin lifting-hooks of the gantry 
crane. The ends of these beams are pre 
stressed by B.B.R.V. cables 
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Fig. 12. 


Culverts for Cooling-water. 


When it is working at full capacity the 
station will require about 324,000 gallons 
of water to be circulated per minute. 
The water will be taken from the Firth 
of Clyde about half a mile south of the 
station and flow through culverts to ducts 
in the turbine hall. After circulating 
through the plant the water will proceed 
through other culverts and be discharged 
into the Firth to the west of the station. 
The culverts and ducts are of reinforced 
concrete. The ducts are of rectangular 
cross section and were cast in lengths of 
about 40 ft. Rubber water-stops are 
provided at each joint. The pipes toand 
from the condensers were built in during 
concreting. 

The culverts are also of rectangular 
cross section except for two tunnels, each 
of 11 ft. diameter and about §50 ft. lor~ 
from the intake works off-shore to 1 
pump-house on the shore. The inlet and 
outlet headworks will be constructed with 
caissons, which are less liable to damage 
by heavy seas than are cofierdams. The 
outlet headworks aze about 11o0o ft. off- 
shore. A permanent reinforced concrete 
jetty about 400 ft. long has been con- 


go 


structed to enable road vehicles to reach 
the intake works. 

The shuttering for the rectangular 
double culverts (Fig. 10) comprises timber 
panels suspended from a travelling gantry 
Four trolleys, to which are attached wire 
ropes by which the panels are suspended, 
travel on the bottom flange of the steel 
cross-head of the gantry and enable the 
panels to be moved sideways. The 
cross-head is supported on two steel 
frames which are carried on bogies run- 
ning on narrow-gauge tracks on the floor 
of the culverts. At each position of the 
gantry the three walls of the culvert can 
be concreted for a length of 40 ft 

The station is being constructed for 
the South of Scotland Electricity Board 
by the General Electric Co., Ltd. Messrs 
Simon-Carves, Ltd., are responsible for 
the design and construction of the civil 
engineering and building works. The 
consulting engineers for the cooling-water 
system are Messrs. L. G. Mouchel & Part- 
ners. Messrs. Mowlem (Scotland), Ltd., 
are the main civil engineering sub- 
contractors. A photograph taken re 
cently and showing the progress of the 
work on the reactors is reproduced in 
Fig. 12 
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(& Ree | NOMOGRAMS FOR BEAMS AND SLABS. 


Nomograms for the Design of Beams and 
Slabs by the Load-factor Method.—I. 
By J. C. STEEDMAN. 
Rectangular Beams and Solid Slabs: Reinforcement in Tension Only. 


THE nomograms on pages g2 to 96 apply to the design of solid slabs and 
rectangular beams, reinforced to resist tension only, in accordance with the load- 
factor method as recommended in British Standard Code No. 114 (1957). The 
accuracy of the results obtained by using the charts is generally sufficient for 
practical purposes and for checking designs. Separate charts apply to compressive 
stresses of 1000 lb., 1250 lb., and 1500 lb. per square inch in the concrete with 
tensile stresses of 20,000 Ib. and 30,000 Ib. per square inch in the reinforcement. 
The cross-sectional area of reinforcement required in a beam or slab of any effective 
depth can be determined for a wide range of applied bending moments. The 
symbols are as in the Code and the units are in pounds and inches. The bending 
moments and the area of the reinforcement are expressed in inch-pounds per inch 
width of beam and per foot width of slab. (Nomograms for a compressive stress 
of 1500 Ib. per square inch will be given in a later number.) 


The effective depth required to provide a moment of resistance of Peo ba? 


is obtained by direct reading. The effective depth provided should not be less 
than the depth required; otherwise the nomograms do not apply, as reinforcement 
in compression is required. 

If the stresses in the concrete and reinforcement do not correspond with those 
in Nomograms Nos. 1 and 2, the percentage of reinforcement required for any ratio 
of stresses between 10 and 30 can be determined from Nomogram No. 3. The 
basic formula from which Nomograms Nos. 1 and 2 are derived is 


M = Aubeda, in which I, = d, -- Auber 
4ofa 


, ee A 
Substituting r = percentage of reinforcement = 7002" and R = ratio of per- 
1 
= ‘ Rr 
missible stresses = Pat. - = (1 a) and /, (: ea 
Per hdipe 100 400 400 


which is the basis of Nomogram No. 3. 

fhe method of using the charts is explained in the examples which follow. 
The operations required in each example are shown on the relevant nomogram. 

ExampLe No. 1.—A solid slab 9 in. thick is subjected to a bending moment 
of 150,000 in.-lb. per foot of width. Make sure that the thickness is sufficient, 
and determine the area of reinforcement required if the permissible stresses are 
pb» = 1000 Ib. per square inch and p,, = 20,000 Ib. per square inch. Since 
d = g in., with }-in. bars and j-in. cover of concrete d, = 7°87 in. From Nomo- 
gram No. 2A, minimum d, = 7:07 in.; therefore the thickness is satisfactory. 
Ay = 1-17 $q. in.; say, }-in. bars at 4} im. centres. 


(Continued on page 97.) 
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LOAD-FACTOR METHOD. 


Reinforcement in Tension Only. 


J. C. STEEDMAN. 


RECTANGULAR BEAMS BY THE 


DESIGN OF 


IA 


No 





a ° © 4 = p 4 4 g Pe ~ ~ = 
Latstaotititititisitiis Lita tatititiirtititititiliiitit, 
“S3HONI Ni Hid3O 3AI1193493 TWNLSV y 
MN: / Wy 
~N ov 
a W ae” 
> 2 WY y” 
i= ‘1 
s= \ 
Soe 
cS © 


P. 1.21000 |h/in2 


/ 


‘S3HDNI NL Hid3O 3AIL334433 WOWININ 
@/ ° v 








4 bs 7 g ~ ae “ “ g p 
eephiee a pt t tte 
° °o 
° re) 8 8 
fe} 0. . . 5 oO. 
8 2 < 2 ° g 
"HLGIM HON! Y3d SONNOd HON! Ni LIN3WOW SONIOGN3SS 











1960. 


February, 


92 








ETE) (& ape | NOMOGRAMS FOR BEAMS AND SLABS. 


HOD. No. 1n.—DESIGN OF RECTANGULAR BEAMS BY THE LOAD-FACTOR METHOD 
Reinforcement in Tension Only. 
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No. 2a..—DESIGN OF SOLID SLABS BY THE LOAD-FACTOR METHOD 
Reinforcement in Tension Only. 
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NOMOGRAMS FOR BEAMS AND SLABS. 


THE LOAD-FACTOR METHOD 


Reinforcement in Tension Only. 
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No, 3.—DETERMINATION OF CONSTANTS FOR DESIGN OF RECTANGULAR 
BEAMS AND SOLID SLABS BY THE LOAD-FACTOR METHOD 
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NOMOGRAMS FOR BEAMS AND SLABS. 


(Continued from page 91.) 


EXAMPLE No. 2.—A rectangular beam 9 in. wide is subjected to a bending 
moment of 1,800,000 in.-lb. Determine (a) the minimum effective depth and 
area of reinforcement required; (b) the area of reinforcement required if the 
effective depth is 30 in. Permissible stresses are 1000 Ib. per square inch in the 
concrete and 30,000 lb. per square inch in the reinforcement. 


M 1,800,000 — g = 200,000 in.-Ib, per inch of width, 


a) From Nomogram No, 1A, minimum d, 28-3 in. 
A == 0314 X 9 

b) Also from Nomogram No. 1A, if d, = 30 in. A, = 0-281 * g = 2°53 8q. in. 
EXAMPLE No, 3.—-Solve the problem in Example No. 2 if the stresses are 

hb.» = 1100 lb. per square inch and p,, 


2°53 Sq. in. 


27,000 Ib, per square inch, 


27,000 24°5 
—o 4°54- 
. al? M 
(a) With minimum d,, . 0°25; therefore 
bd¥P » 
1,800,000 ; 
d,= / 27°0 in. 
1100 X O'25 x g 
. . 1°30 & ¢ 7 
From Nomogram No. 3, 7 = 1°36 per cent. A,, = Ese ‘ == 3°30 Sq. in. 
100 
M 1,800,000 
(b) If d, = 30 in., 0202, 


hd? p» 30° x gG & 1100 


ind, from Nomogram No. 3,7 


} rorpercent. Ay 


M 
Alternatively by calculation, with ~—— = 0-202, 
bdi Pe 


1,500,000 


l o-814d,.Ay 2°73 sq. in. as before. 


a 


27,000 XK O-'314 XK 30 


(To be concluded.) 


A Viaduct of Ten Spans in North London. 


CONSTRUCTION has started of a new via will be 2550 ft. The viaduct will have 
duct of ten spans to replace the exist five spans of 40 ft. each, four spans of 
ing Angel Road bridge over the railway at 50 ft., and one span of 57 ft. 6 in, The 
Edmonton, Middlesex. The load on the construction will comprise prestressed 


old bridge, which was the subject of the 
abstract from this journal of fifty years 
ago in our number for March, 19590, was 
restricted to 30 tons, but the new struc- 
ture has been designed to carry the 
Ministry of Transport loading. There 
are to be two carriageways each 30 ft. 
wide and two footpaths each 1o ft. w ide 
rhe total length including the approaches 


February, 1960 


concrete beams supported on reinforced 
concrete piers. A subway for pedestrians 
will be provided under the eastern ap- 
proach. The consulting engineer to the 
Ministry of Transport for this work is 
Mr. John Mason. The contractors are 
Messrs. Leonard Fairclough, Ltd. The 
cost of the bridge and road works will be 
about £370,000, 
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THE LATE MR. ARTHUR W. LEGAT. CONCRETE 
The Late Mr. Arthur W. Legat. 


THe death occurred in December last of 
Mr. Arthur Watson Legat, a former 
partner in the consulting engineering firm 
of Messrs. F. A. Macdonald & Partners, 
Glasgow. Mr. Legat, who was in his 
sixty-sixth year, was a member of the 
Institution of Civil Engineers and joint 
author with Mr. G. Dunn and Mr. W. A. 
Fairhurst of the book entitled “ Design 
and Construction of Reinforced Concrete 
Bridges ”’. 

Mr. W. A. FairnurRst writes as follows: 

“Mr. Legat served his apprenticeship 
with a London firm of civil engineers 
specialising in harbour works. After 
service in the First World War he was 
employed by what is now Truscon, Ltd., 
and later was in charge of the drawing 
office of the reinforced concrete depart- 
ment of Sir William Arrol & Co., Ltd., 
at Glasgow. At the end of 1923 he was 
appointed chief engineer of the British 
Reinforced Concrete Engineering Co., 
Ltd., then at Manchester, and moved 
with this company to Stafford in 1926, 
where he remained until the end of 1928 
Mr. Legat joined Messrs. F. A. Macdonald 
& Partners, as a partner, in January 1929, 
and during the next ten years was en- 
gaged in the design and supervision of 
many types of reinforced concrete and 
civil engineering works. He was instru- 
mental in securing for the firm the de- 
sign of many bridges in Scotland, includ 
ing Inverbervie Bridge (Kincardineshire), 
Glen Bridge (Dunfermline), a bridge at 
Guardbridge (Fife), and a bridge over the 
River Dee at Aboyne (Aberdeenshire) 
Collaboration with his partner, Mr. George 
Dunn, resulted in the design and con 
struction of a number of fine bridges. He 
was a very popular figure in engineering 
circles throughout Scotland and by num- 
erous lectures and articles did much to 
advance reinforced concrete construc 
tion.”’ 

Mr. A. P. Mason writes as follows : 

“Mr. Legat was a man of great ambi- 
tions and a first-class engineer who 
attacked his work with unbounded energy 
and inspired all those who worked with 
him. His appointment to the British 
Reinforced Concrete Engineering Co., 
Ltd., was like a fresh breeze, and he 
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devoted himself to laying the foundations 
of a great design organisation. Although 
it is a long time since he left the Com- 
pany, his name remains fresh among the 
older members of the staff, who held him 
in the highest esteem.” 


THE UNIVERSITY OF LEEDS 
BURSARIES 
IN CONCRETE TECHNOLOGY 


Applications are invited for Bursaries in Concrete 
Technology tenable from ist October, 1960 

The value of the Bursaries is {400 per annum 
out of which the University fees must be paid 
The Bursaries will be awarded for one year and 
may im certain circumstances be renewed for a 
second year 

Applicants must hold a degree in Engineering, 
or its equivalent. The course will include post- 
graduate lectures, design, drawing and laboratory 
work. 

Applications, giving full details of qualifications 
and experience, together with the names of two 
referees, must be received by Tux Reorstrar, 
The University, Leeds, 2, not later than 1st March, 
i gobo 
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A Prismatic-slab 


Tue economy of providing a raft founda- 
tion in the form of a number of sloping 
and horizontal slabs (Fig. 1) is described 
by Mr. I. Martin and Mr. S. Ruiz in the 
Journal of the American Concrete In 
stitute for August 1959. The foundation 
is for a building in Havana having twenty 
four stories and a height above the founda 
tion of 308 ft. The building is designed 
to resist a wind pressure of 60 Ib per 
square foot owing to the prevalence of 
hurricanes. The ground comprises a 
superficial layer of non-homogeneous mar! 
overlying a mixture of clay and silt on 
which the raft is founded. The safe 
bearing pressure is 6000 Ib. per square 
foot. The raft is designed as a prismatic 
(folded-plate) structure. 





























A PRISMATIC-SLAB FOUNDATION RAFT. 


Foundation Raft. 


The quantities of materials in the raft 
as constructed and in a raft of conven- 
tional planar slab-and-beam construction 
are as follows. 


As Alternative 
constructed 


Excavation (cu. yd.) 8764 
Concrete (cu. yd) 4159 
Reinforcement (tons , 281 370 
Shuttering (sq. yd.) . 3754 7430 
Earth filling (cu. yd.) 1177 nil 


it,§10 


2610 


The saving in cost, at prices prevailing 
in Havana, was 30 per cent., and it is esti- 
mated that a saving of about 20 per cent. 
would be made for a similar foundation 
at current British prices. 
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—A Chapel at Umer: oo" ”—‘_e__ 


Fig. 3. 


960. 


(See page facing.) 


(& Beane ) 
A Chapel at an 


THe Chapel of Westminster College, 
Oxford, has a precast concrete frame and 
brick walls, and is above the library 
which has frames and floors of concrete 
cast in place. Longitudinal and trans- 
verse sections of the structure are given 
in Fig. 1. The six frames of the chapel 
(Fig. 4) are parabolic arches, each of 
which was precast in four parts, namely, 
the two columns up to the eaves and the 


A CHAPEL AT AN OXFORD COLLEGE. 


Oxford College. 


two rafters. The arches are hinged at the 
floor of the chapel but rigid joints are 
provided at the eaves and at the ridge. 

The columns were erected first (Fig. 2), 
and bars projecting therefrom are supple- 
mented by reinforcement placed in slots 
formed in the member (Fig. 3) and con- 
creted to provide a rigid joint. The 
members are bolted together at the ridge, 
the bolts passing through holes formed 





Fig. 2. 
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Fig. 3.—Joints at Eaves and Purlins. 
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PRECAST WALL SLABS. 





Fig. 4. 


in the rafters. The bolts are grouted in 
position. Precast purlins are bolted to 
the frames at about 6 ft. centres 

At one end of the chapel the shape of 
the arches at the ridge varies to provide a 
platform supporting a wooden belfry 
At the same end an organ-loft of concrete 
cast in place is provided. Access to the 
chapel is by means of two curved stairs 
(Fig. 4) which are of concrete cast in place. 
The chapel is one of several new buildings 
for the college. 

rhe architects are Lord Mottistone and 
Mr. P. E. Paget and the consulting 
engineers are Messrs. Hajnal & Myers 
The contractors were Messrs. Marshall 
Andrew & Co., Ltd. 


Tenders for Bridges. 


THE Minister of Transport announced 
recently that a new basis of tendering for 
large bridges is to be introduced. It 
is intended that, for schemes in which the 
requirements might be met equally by 
two or more types of structure, such 
as a steel bridge, a suspension bridge, 
a reinforced concrete bridge, or a pre- 
stressed concrete bridge, the tenders sub- 
mitted may be based on désigns prepared 
by or on behalf of the contractors 


102 





CONCRETE 


Precast Wall Slabs. 


Tues. illustration shows the erection of 
precast wall slabs at a two-story building 
at Mill Hill, London, with a floor area of 
25,000 sq. ft. The superstructure was 
completed in seventeen weeks. 

The frames, of which there are 258, are 
of story height and comprise the mullions 
between the windows, a lintel, and a wall 





Fixing Slabs in Precast Frames. 


slab below each window rhe exposed- 
aggregate slabs are alternately light and 
dark, the face of those of the lighter 
colour being smooth and those of the 
darker colour being rough. The columns 
are formed by casting concrete in the 
cavities between the vertical members of 
adjacent frames 

The system of construction is called 
‘ Laingwall’”’ and the building is for the 
use of the contractors, Messrs. John 
Laing & Son, Ltd 


February, 1960. 
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REINFORCEMENT FOR DOUBLY-CURVED SLABS. 


Mesh Reinforcement for Doubly-curved Slabs. 


Mr. HERBERT Z. Littman, of Tel-Aviv, 
has sent us the following description of a 
welded mesh devised for the reinforcement 
in three directions of doubly-curved 
slabs. 

It is preferable for the reinforcement 
bars in a doubly-curved concrete slab, 
such as a dome, to be in three directions 
each mutually at an angle of 60 deg., as 
thereby the tensile forces are transferred 
directly to the reinforcement and con- 
sequently a thinner slab may be used and 
the risk of cracks is reduced. Attempts 
to make a welded mesh with three layers 
of bars each mutually at an angle of 
60 deg. have not been successful owing to 
practical difficulties arising during weld- 
ing where three bars cross at the same 
place. If the bars were arranged not to 
cross in this manner it would be necessary 
to have a special machine, the bars in the 
central layer would have to be crimped, 





and the resulting mesh would be too rigid 
to place correctly on a doubly-curved 
surface. 

A satisfactory solution is to provide 
two sheets of welded mesh each contain- 
ing bars in two directions at 60 deg. The 
sheets are laid one above the other. In 
the bottom sheet the lower bars provide 
the full cross-sectional area required in 
one direction, and the upper bars provide 
half the cross-sectional area required in 
the central layer in one of the two remain- 
ing directions. The top sheet is identical 
with the bottom sheet but is inverted and 
placed with the lower bars in the same 
direction as the upper bars in the bottom 
sheet, thereby providing the remaining 
half of the cross-sectional area required 
in the central layer and the upper bars 
provide the full cross-sectional area re- 
quired in the top layer in the third 
direction, 


Fig. 1—Mesh Reinforcement in Position. 


February, 1960. 
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The sheets are laid one upon the other 
in such a way that the bars in the central 
layer are in the same direction. The 
sheets are placed so that the overlaps at 
the boundaries of the top sheet do not 
coincide with those in the bottom sheet. 
It is claimed that 1000 square metres 
(1196 sq. yd.) of two layers of sheets can 
be laid in six man-days. The illustration 
(Fig. 1) shows the reinforcement in place. 

The sheets are sufficiently elastic to 
conform to most curved surfaces. The 
radius of the dome in which the reinforce- 
ment was first used is 15 m. (46 ft. 9 in.). 
The bars in the top and bottom layers are 
8 mm. diameter (0-315 in.), and in the 
central layer 5-7 mm. (0-224 in.). The 
bars, which were twisted cold, are spaced 


Prestressed Concrete Cylindrical 
Tanks. 


Mr. G. D. Arison, of Preload, Ltd., 
writes as follows. 

In his paper “ How Can the Advan- 
tages of Prestressed Concrete best be 
Utilised ? ”’, reported in your number for 
November 1959, Professor Rusch’s ob- 
servations on wire-wound cylindrical 
tanks convey an impression of a risk of 
corrosion which in fact need not exist. 
Professor Rusch does not mention the 
very important point that the protective 
cover of gunite should be allowed to 
harden while the tank is full, as stated in 
the article on page 12 of your number for 
January 1960, so that no tensile stress will 
develop in the gunite. Also, continuing 
creep of the prestressed concrete wall 
actually induces a small compressive 
stress, and the gunite effectively bonds 
and protects the wire. 


Association for Shell Structures. 


An International Association for Shell 
Structures (IASS) was formed recently 
to aid the development of structural 
shell construction by means of meetings 
to facilitate interchange of ideas, and 
the publication of articles in technical 
journals. The Association intends to 
hold a colloquium on precast shells in 
the autumn of 1960 (at Warsaw or Dresden). 
Particulars of the Association are obtain- 
able from the Secretariat of the Inter- 
national Association for Shell Structures, 
Alfonso XII, 3; Madrid (7), Spain. 
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at 25 cm. (10 in.) centres. The cost of 
converting an _ existing spot-welding 
machine is comparatively small. Tests * 
show that the welds are as sound as welds 
at the intersection of the wires in ordinary 
steel fabric and that the welding does not 
affect the yield stress of the twisted bars. 

This reinforcement was developed by 
Mr. Littman of Reshet Sigma, Ltd., for 
use in a number of domes in collaboration 
with the structural engineers, Messrs. 
Ben-Zwi & Rochman, of Tel-Aviv. It is 
also used, for a dome of 35 m. (115 ft.) 
radius at the main hall of the Tel-Aviv 
Jubilee Exhibition, which was con- 
structed by Mr. Vardiman, of Tel-Aviv. 


* See “ Welding of Twisted Steel", by H. Z. Littman. 
ournal of the Association of Engineers and Architects in 
srael, September 1955. 


Training Courses on Concrete. 


THE number of training courses on con- 
crete held at the research station of the 
Cement and Concrete Association at 
Wexham Springs, Bucks., is to be 
doubled in 1960 and include some sessions 
which previously had been held at in- 
tervals of two or three years. In addi- 
tion to the usual courses there will be two 
sessions for architects, courses for farmers, 
estate managers and the like, on farm 
buildings, and two courses for builders. 
Two courses for engineers will deal with 
the design of prestressed and reinforced 
concrete bridges. 

The provisional programme includes 
the following: February 15 to 19 and 
February 22 to 26, Design of prestressed 
and reinforced concrete bridges (for 
engineers). February 29 to March 4 and 
March 7 to 11, Concrete construction (for 
builders). March 14 to 18, Concrete 
construction for farms. March 21 to 25 
and March 28 to April 1, Concrete and 
soil-cement roads (for supervisors). June 
13 to 17, June 20 to 24, September 19 to 
23, and September 26 to 30, Structural 
concrete (for engineers). June 27 to 
July 1, Soil-cement roads and airfields 
(for engineers). July 4 to 8, Concrete 
roads and airfields (for engineers). July 
11 to 15 and July 18 to 22, Concrete for 
architects. From October 3 to Decem- 
ber 9 there are nine courses on structural 
concrete (for supervisors). 

Full details of the courses can be ob- 
tained from the Association, 52 Grosvenor 
Gardens, London, S.W.1. 


February, 1960. 
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The sheets are laid one upon the other 
in such a way that the bars in the central 
layer are in the same direction. The 
sheets are placed so that the overlaps at 
the boundaries of the top sheet do not 
coincide with those in the bottom sheet. 
It is claimed that 1000 square metres 
eg aby s yd.) of two layers of sheets can 

be laid in six man-days. The illustration 
(ey 1) shows the reinforcement in place. 

sheets are sufficiently elastic to 
conform to most curved surfaces. The 
radius of the dome in which the reinforce- 
ment was first used is 15 m. (46 ft. 9 in.). 
The bars in the top and bottom layers are 
8 mm. diameter (0-315 in.), and in the 
central layer 5:7 mm. (0-224 in.). The 
bars, which were twisted cold, are spaced 


Prestressed Concrete Cylindrical 
Tanks. 


Mr. G. D. Atttson, of Preload, Ltd., 
writes as follows. 

In his paper “ How Can the Advan- 
tages of Prestressed Concrete best be 
Utilised ? ", reported in your number for 
November 1959, Professor Rusch’s ob- 
servations on wire-wound cylindrical 
tanks convey an impression of a risk of 
corrosion which in fact need not exist. 
Professor Rusch does not mention the 
very important point that the protective 
cover of gunite should be allowed to 
harden while the tank is full, as stated in 
the article on page 12 of your number for 
January 1960, so that no tensile stress will 
develop in the gunite. Also, continuing 
creep of the prestressed concrete wall 
actually induces a small compressive 
stress, and the gunite effectively bonds 
and protects the wire. 


Association for Shell Structures. 


An International Association for Shell 
Structures (IASS) was formed recently 
to aid the development of structural 
shell construction by means of meetings 
to facilitate interchange of ideas, and 
the publication of articles in technical 
journals. The Association intends to 
hold a colloquium on precast shells in 
the autumn of 1960 (at Warsaw or Dresden). 
Particulars of the Association are obtain- 
able from the Secretariat of the Inter- 
national Association for Shell Structures, 
Alfonso XII, 3; Madrid (7), Spain. 
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at 25 cm. (10 in.) centres. The cost of 
converting an existing spot-welding 
machine is comparatively small. Tests * 
show that the welds are as sound as welds 
at the intersection of the wires in ordinary 
steel fabric and that the welding does not 
affect the yield stress of the twisted bars. 

This reinforcement was developed by 
Mr. Littman of Reshet Sigma, Ltd., for 
use in a number of domes in collaboration 
with the structural engineers, Messrs. 
Ben-Zwi & Rochman, of Tel-Aviv. It is 
also used for a dome of 35 m. (115 ft.) 
radius at the main hall of the Tel-Aviv 
Jubilee Exhibition, which was  con- 
structed by Mr. Vardiman, of Tel-Aviv. 

* See “ Welding of Twisted Steel", by H. Z. Littman. 


ournal of the Association of Engineers and Architects in 
stacl, September 1955. 


Training Courses on Concrete. 


THe number of training courses on con- 
crete held at the research station of the 
Cement and Concrete Association at 
Wexham Springs, Bucks., is to be 
doubled in 1960 and include some sessions 
which previously had been held at in- 
tervals of two or three years. In addi- 
tion to the usual courses there will be two 
sessions for architects, courses for farmers, 
estate managers and the like, on farm 
buildings, and two courses for builders. 
Two courses for engineers will deal with 
the design of prestressed and reinforced 
concrete bridges. 

The provisional programme includes 
the following: February 15 to 19 and 
February 22 to 26, Design of prestressed 
and reinforced concrete bridges (for 
engineers). February 29 to March 4 and 
March 7 to 11, Concrete construction (for 
builders). March 14 to 18, Concrete 
construction for farms. March 21 to 25 
and March 28 to April 1, Concrete and 
soil-cement roads (for supervisors). June 
13 to 17, June 20 to 24, September 19 to 
23, and September 26 to 30, Structural 
concrete (for engineers). June 27 to 
July 1, Soil-cement roads and airfields 
(for engineers). July 4 to 8, Concrete 
roads and airfields (for engineers). July 
11 to 15 and July 18 to 22, Concrete for 
architects. From October 3 to Decem- 
ber 9 there are nine courses on structural 
concrete (for supervisors). 

Full details of the courses can be ob- 
tained from the Association, 52 Grosvenor 
Gardens, London, S.W.1. 


February, 1960. 
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STELMO 





LIMITED 
announce their 


NEW ADDRESS 


WESTWELL LEACON, 
CHARING, ASHFORD, 


KENT, 
TELEPHONE: CHARING 395-7 





This new and up-to-date works, with its greater 

design-department facilities, will enable us to meet 

the ever-increasing demand for the specialised 

STELMO products and services so well known 
throughout the world. 
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DEEP CYLINDRICAL FOUNDATION PIERS. 


Deep Cylindrical Foundation Piers. 


CYLINDRICAL foundation piers to carry 
loads up to 2000 tons at depths up to 
So ft. are being constructed for buildings 
in London and elsewhere by means of 
the plant shown in the illustrations. The 
procedure is to bore a hole to the required 
depth by means of an auger and to fill 
tne hole with concrete. The auger (Fig. 
1) is from 3 ft. to 7 ft. in diameter and 
is attached to the end of a vertical 
hollow square steel shaft which is sus- 
pended from the crane jib of an ordinary 
heavy excavating machine. A _ canti- 
levered member carrying the guide and 
rotating mechanism for the shaft is fixed 
to the excavator, the motor or engine and 
winches of which provide the power and 
motions for the shaft and auger. The 
advantages of using an excavator are that 
the boring device is mobile, that a 
standard machine can be adapted, and 
that when it is not used for boring it can 
be readily converted for use as a crane 
or excavator. 

The auger is worked into the ground 
by screw-action aided by the weight of 
the shaft. In very hard ground the sink- 
ing can be assisted by an hydraulic jack- 
ing device attached to the guide. The 
length of the shaft, within which is 
another shaft, is about 50 ft. When the 
hole has been bored to this depth the 
inner shaft comes into operation auto- 
matically and boring proceeds to the 
depth required. The helical blade of the 
auger comprises about two complete 
turns. The auger rotates clockwise when 
boring and after each downward travel 
equal to about the length of the auger the 
rotation is stopped and the auger is 
brought to the surface (Fig. 1), the jib 
is swung round and, by an anti-clockwise 
rotation of the shaft and auger, the 
excavated soil on the screw is flung off. 
rhe jib is then swung back and the auger 
is lowered into the bore to make a further 
cut 

If the area at the base of the pier is 
required to be greater than that of the 
hole excavated by the auger, a device 
Fig. 2) comprising cutters projecting 
from a steel cylinder is lowered to the 
bottom of the bore and rotated. The 
link-motion to which the cutters are 
attached causes them to extend progres- 
sively farther out of the cylinder as the 
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side of the bore is excavated so that an 
enlarged cavity is formed in the ground. 
The diameter of the cavity is about twice 
that of the auger, and the diameter of 
the largest cavity which can be formed 
is about 15 ft. 

The bore, and the cavity (if any) at 
the base, are filled either by dropping 
concrete through a sheet-metal funnel at 
the top of the bore or by lowering it in 
bottom-opening skips. It is claimed that 
a well-consolidated concrete is produced 
by the former method due to the impact 
of the falling material, which has a slump 
not exceeding 3in. Immersion vibrators 
are used to compact the concrete in the 
upper part of the pier. 

The method is most suitable for piers 
in clay, in which case boring may proceed 
at a rate exceeding 20 ft. per hour. If 
the top strata are loose a steel lining is 
sunk as boring proceeds and is withdrawn 
as the concrete is placed. The load- 
carrying capacity of the piers depends on 
bearing at the bottom and friction on 
the sides. Most of the piers so far driven 
are in firm clay for a considerable pro- 
portion of their depth; this has the 
advantages of increasing the area sub- 
jected to frictional resistance and of 
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Fig. 3.—Loading Test on Piles. 
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Multi-wire strand 


For prestressed concrete 





This photograph shows the stressing of multi-wire “ Bridge” Strand at 
the Perth Narrows Bridge in Australia. “Bridge” Strand is made from 
Somerset Wire. 
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bearing on confined clay which is likely to 
have a greater resistance than clay nearer 
the surface. 

This method of constructing cylindrical 
piers was developed in Great Britain by 
Economic Foundations, Ltd., and among 
the foundations constructed by this means 
are about 150 piers of 4 ft. 6 in. and 7 ft 
diameter 70 ft. deep, with enlarged bases, 
for the new building at South Bank, Lon- 
don, for the Shell Petroleum Co., Ltd. 
About three hundred foundations of this 
type are also provided for some of the 
structures adjacent to the reactors at the 
nuclear power station at Bradwell, Essex. 
rhese piers, the greatest load on which is 
350 tons, penetrate 35 ft. of filling and 
brown clay and extend about 1o ft. into 
the underlying hard blue clay. 


Tests. 

Four piles of this type each of 3 ft. 
diameter were recently tested with loads 
up to 1000 tons. One pair extended to 
a depth of 55 ft. to clay having a shearing 
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strength of 2} tons per square foot, and 
the other pair extended to a depth of 
40 ft. where the clay had a strength of 
1} tons per square foot. One pile in each 
pair was the same diameter throughout, 
but on the other an expanded foot of 7 ft. 
diameter was formed. Each of the plain 
piles contained near the bottom a com- 
pressible layer which would transfer 
appreciable load to the bottom of the 
pile only after the frictional resistance on 
the sides had broken down; by this 
means the frictionai resistance and the 
bearing resistance could be determined 
separately. The testing rig is shown 
in Fig. 3. The load was imposed by 
hydraulic jacks coupled together. The 
forces imposed by the jacks were measured 
by four 250-tons_ electrically-balanced 
pressure cells, which were made specially 
for this test. The results of the tests 
confirmed that the calculated loads were 
safe. The tests were carried out under 
the supervision of Messrs. RK. H. Harry 
Stanger. 


Lectures on Building. 


Tne following lectures have been arranged 
by the Ministry of Works. Admission is 
free. 

Building High, by N. Wakefield at the 
Technical College, Cambridge; February 
15, 7.30 p.m. 

Thermal Insulation of Buildings, by N. 
Foster at the Grosvenor Museum, Chester; 
February 15, 7.15 p.m.: and by R. R. 
Houston at the College of Technology, 
Portsmouth; February 25, 7.15 p.m. 

The Builder and his Contract, by R. 
Proctor at the Technical College, York; 
February 16, 7.15 p.m. 

Introduction to Programming and Pro- 
gressing for Builders, by A. E. Chittenden 
at the Grand Hotel, Cardiff; February 17, 
7.15 p.m. 

Four New Techniques in Building, by 
1). Bishop at Willesden Technical College, 
London, N.W.10; February 17, 7.15 p.m. 

Safety in the Building Industry, by J. A. 
Hayward at Hertfordshire College of Build- 
ing, St. Albans; February 18, 7.15 p.m 

Dampness in Buildings, by W. A. 
Hammond at the Technical College, Car- 
lisle; February 22, 7 p.m 

Settlement of Buildings, by S. R. 
Rosenak at S.E. London Technical Col- 
lege, London, S.E.26; February 22, 7.15 
p.m. 
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Work Study in Building, by RK. Geary 
at the Town Hall, Lancaster; February 
24, 7.30 p.m. 

R.1.B.A. Form of Contract, by I. N. D 
Wallace at the City College, Norwich; 
February 24, 7.15 p.m 

Concrete Placing and Formwork, by 
A. B. Harman at the Technical College, 
Newport, Isle of Wight; February 24, 

m. 

Clerical Methods in Builders’ Offices, 
by K. C. Symons at the Technical College, 
Neath; February 25, 7 p.m 

Practical Formwork, Design, and Con- 
struction for Concrete, by J. G. Richard- 
son at the Medway College of Technology, 
Chatham; February 26, 7.15 p.m. 


THE UNIVERSITY OF LEEDS 


The University offers a one-year full-tune course 
for a Diploma in Concrete Technology commencing 
in October, 1960. The course consists of lectures, 
laboratory work and a design or research project. 


Applications for admission to the course are 
invited from graduates and from holders of equi 
valent qualifications in engineering. Preference 
will be given to applicants who have had one or 
two years’ practical experience 


Further information may be obtained from the 
Reoistrar, The University, Leeds, 2 
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FIFTY YEARS AGO. 


From 


‘CONCRETE AND CONSTRUCTIONAL ENGINEERING”, February, 1910. 


Reinforced Concrete Chimneys at Northfleet. 





ad 


Tue illustration shows some chimneys at the cement works of the Associated Portland 
Cement Manufacturers, Ltd., at Northfleet, Kent. Two of the chimneys are of 
reinforced concrete and had been recently completed in 1910. ‘‘ The taller chimney 
is 247 ft. in height above bottom of foundations; the thickness of the shell up to 
62 ft. above the ground-level was as follows: outer shell, 12 in.; cavity, 4 in.; inner 
shell, 4 in. Above this the chimney consisted of a single shell 9 in. in thickness. 
The reinforcement in the shell consisted of rings of steel § in. diameter, spaced 18 in. 





apart, and vertical bars formed of 1}-in. x 


I}-in x 


pein. T's.” The smaller chimney 


is 130 ft. high, the shaft being reinforced similarly. 


Tests of Water for Concrete. 


Mr. K. H. Brittain writes as follows 
regarding the review of B.S. No. 3148 in 
our number for December, 1959. 
‘‘Many engineers will prefer the 
method, which their grandfathers estab- 
lished, of testing the suitability of water 
in a way which they themselves under- 
stand with equipment available in con- 
crete laboratories. The alternative of 
specifying the water on the lines of the 
French and U.S.A. recommendations 
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(which were duly considered by the Com- 
mittee) involves the use of a chemical 
analytical laboratory to produce figures 
which have no obvious meaning for most 
engineers. The language in the British 
Standard is simple and sensible; the cost 
is high, but surely this is inevitable if 
a complete Government subsidy is to be 
avoided. I hope your paragraph on this 
Standard will not stop engineers reading 
it and using it.” 
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inch. Box number 15. extra. 


Seoumate Geren Leaden. Swit’ J 5 
23rd of the month preceding publica hog 











SITUATIONS VACANT. 
oe VACANT. Cutting engineers have 
vacancies for reinforced concre » and d 
detailers. in pe ee with experience. ‘Lun- 


Apply in writing to Bytawpgr, Wap- 
peu & PARTNERS, 169 Wembley Park Drive, Wembley, 
Middlesex. 





SITUATIONS VACANT. E. J. Coox & Co yee ey 
—_ require five reinforced concrete designer-detailers for 

design office. Not less than ten years’ experience , 
i or similar level. Salaries _— £1200 per annum 
—— 2, 


tion forms from 54 South Side, 
, S.W.4 (Macaulay $522). 


SITUATIONS VACANT. Small structural engineering 
office, , W.C.1 area, with extensive practice, 
requires additional assistants. Capable men from graduate 
ship upwards required for high-class miscellaneous work 
ly, foundations, dangerous structures, steel, concrete 
and timber, and able to work with minimum supervision 
Reply in confidence, with full particulars, and salary 
required, to Box 4634, Concrete anp Constru seme 
Encinegrinc, 14 Dartmouth Street, London, S.W 


SITUATIONS VACANT. Detailer and designer- 
draughtsmen required for rapidly expanding reinforced 
concrete design Permanent superannuated positions 
Five-days’ week. Excellent working conditions in modern 
offices with canteen. Write, stating experience, age, and 
salary required, to Tue Secretary, Txt Rom River Co. 
Lrp., 100 Stewarts Road, Battersea, London, S.W.8 


SITUATIONS VACANT. Assistant engineers, steelwork 
designer -dr. tsmen, teinforced concrete designer- 
detailers, detailer-draughtsmen required for varied 
and interesting work on structures for industrial, com- 
mercial, medical, and residential buildings. Five-days’ 
week. ‘Luncheon vouchers. Apply, with details of 
experience, and salary required, to Jouw F. FarquHarson 
& Partners, Chartered Structural Engineers, 34 Queen 
Anne Street, London, W.1. Telephone Langham 6081. 


SITUATIONS VACANT. Reinforced concrete designers 
and detailers required. Minimum three years’ practical 
experience on structural work. Good salary and prospects 
for right men. Written applications to Joun Liversence 
& Associatges, 42 Portland Place, , Wa 


STRUCTURAL ENGINEERS 


ENGINEERS required in Architect's Department, 
London County Council. Up to {1,135 (under 
review) and with good prospects. 

(A) Structural Engineering Division. —- Extensive 
includes multi-storey flats, schools, 

offices, warehouses and other buildings 
we) Structural E Dwwision. —To deal with 
tions in respect of special structures under 
IV of London Building Act (A), 1939, and the 
constructional by-laws. Interesting work involv- 
of unconventional forms of 


(c) District Surveyors’ Service.Work mainly 
outside involving negotiations with architects, 
ye and surveyors and supervision of works 


in progress. 

Application form and particulars from Husert 
Bewnert, F.R.1.B.A., Architect of the Council, 
EK/112/59, County Hall, London, S.E.1. (2629.) 


| 
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Truscon 
in 1960 


Truscon drawing offices are now busier 
than ever, and interesting, challenging 
schemes of great variety are arriving at 
our office every day. This means that our 
reinforced concrete design staff, which 
over the years has been steadily growin 
now needs the support of extra men, oot 
ae, men of the right character and 
quality 


We hope that these men will help to 
maintain Truscon’s own tradition of 
quality —and = applies both to construc- 
tion and . Indeed it may be that 
the early cola ration between our te 
and construction staff, together with t 
constant interchange of information be- 
tween office and site which an organisation 
such as Truscon permits, will of itself 
prove an attraction to the ambitious and 
imaginative, yet experienced, men we are 
seeking for our design offices. 


The following positions are vacant: 


London 

Two reinforced design engineers, 
with first experience of both project 
schemes and working drawings. Two rein- 
forced first- 
class b 

Harlow, Birmingham and Manchester 

In each office: one detailer 
with similar qualifica to the above. 


Please write initially to = Director— 
Engineering at Truscon House, Lower 
Marsh, London, S.E.1, giving brief details 
of your qualifications, sitions held, ex- 
perience gained and earned. We 
are anxious to give applicants every oppor- 
re to nd themselves at os interview, 
whic! in confidence and can, i 
neces, fT outside 


Jobs with Truscon are, subject to usual 


down i Jom. there’s always 
room for more. ‘e shall be pleased to 

from who would like to discuss 
the of joining Truscon in 1960. 





























veanforced 
designer draugh ti, yo 
have a minimum experience t years in position 
for. Salary commensurate with ex and 
y. Lancheon vouchers, and five-days’ week. Please 
oe, Guang Sea St cas , qualifications, and ex ’ 
a RANT, 344 ‘South Lambeth Road, . 


SITUATION VACANT. Manager required for rapidly- 
expanding secti conerete building works. Must have 


ity and be strong inarian. Duties 


departmen is is @ permanent 

tion, “and offers good prospects to suitable applicant. 
write in complete confidence, giving details of 
salary, to Senew Director, 


experience, and present 
W. Tiesets & Sons Lrp., Barford Road, Bloxham, Oxon. 


SITUATIONS VACANT. Structural and civil engineers 
require senior and intermediate designer-detailers ex 
perienced in either (1) reinforced concrete, or (2) structural 
steelwork. Excellent opportunities — in an expanding 
organisation for the right men. P: are pe ble, 
and offer first-class ex . Box 4639, Conc RETE AND 
Consravctiona, Escinrentnc, 14 Dartmouth Street, 
London, S.W.1. 


SITUATION VACANT. Keen, conscientious young pro- 
duction engineer experienced in concrete techniques, 
required for position in expanding precast, cast stone and 
reinforced concrete industry in Southern county. Ability 
to organise and assist in su ision of work in maintaining 
high standard of products. Excellent prospects. Write, 
Stating age, experience, present situation, any qualifica 
tions, and salary required. Replies, treated in strict 
confidence, to Box 4641, CONCRETE AND bong ‘ pane 
ENGINKERING, 14 Dartmouth Street, London, $.W 


SITUATIONS VACANT. Reinforced concrete jalist 
firm uires designer-detailers. Interesting and varied 
work, Some previousexperience. WriteCurer Enoinere, 
Caxton Retwrorcen Concerts Lrp., 45 Bedford Koad, 
London, W.C.1. 


SITUATIONS VACANT. Civil Engineering Assistants 

required for site work on contracts. The work is varied 

ne ae opportunities for promotion and study 
of new met plicants should be between the ages cf 
26 and 32, and at atcteae indiana ar ted 
They should have had a minimum of 3 years with 
@ contractor on site work, which must have included 
setting-out and ess measurement. Experience in 
design of formw and other temporary works, control of 
concrete oe would be an advantage. Apply in writing, 
giving brief details of qualifications and experience, also 
stating age, and salary required, to The Comm Ewcinene, 
Tue moLiTioONn & panera cT10n Co, Lrp., 3 St. James's 
Square, London, S.W 


SITUATIONS VACANT. Junior Civil Engineers required 
to work on sites with excellent opportunities for training. 
A ts should be graduates or equivalent and should 
ke ween the 7 of 20 and 26. Apply in writing, giving 

brief details of tions and experience (including 
vacation course Sek, also stating age, io The CHier 
Ewotweee, Tue Demowrrion & a, tion Co. Lrp., 
3 St. James's Square, London, S.W 


SITUATION VACANT. W. & C. Prencu Lrp. urgently 
require /detailer mainly for reinforced concrete 
design and tailing. Applicants must be keen to learn 
about new methods and types of construction. Apply in 
a Bo stat age, sal required - a ten Bean. 

to Personne. Manacer, 50 Epping New 
Buckhurst Hill, Essex. 


SITUATION VACANT. Experimental or assistant experi- 
mental officer requi for building materials rese: 








made at an initial salary a te to qualification. 
Apply, Director oF a Cuatk Lime anp 
A.tusp Inwpustems Researcu Association, Church 
Street, Welwyn, Herts. 


SITUATIONS VACANT. Reinforced concrete detailers 
rm required in North West London 

weeks’ paid holiday, and — —y in small 

expanding firm. Te Vale 7890 





| 
| 
| 





| ae pn \~o Aw a pt Works a 
requires struct engineering 

draugbtsmen for reinforced concrete or structural steel- 
work of all types. Applicants must have adequate train- 
ing and several years experience. Some site experience 
and possession of technical qualification an 
advantage. Financial assistance and time off may be 
allowed for courses of study. jon and 
— prospects. a da 

ve year initially. * 
a 


680 


, week with 15 ey days 
for Grade III ranges oom 
t age 25) to {900 per annum. Commencing salary 
t on age, qualifications and experience. Also 
Sees in hi _ for suitably qualified candidates 
aes 1,055 perannum. Applicants, who 
onus ot te natural tish subjects, should write to Air 
Ministry, W.G.c, Lacon House, Theobalds Road, London, 
W.C.1, or to any Employment Exchange (quoting Order 
No. Kings Cross 3745) giving age, details of training, 
qualifications, full particulars Y. former posts held and 
copies of any test dates selected will 
normally be interviewed in ia and certain expenses 
reimbursed. 





THREE REPRESENTATIVES 
REQUIRED 


Opportunities for three enthusiastic young men 
to obtain positions on Sales Technical Staff of 
Company with renowned products indispensable to 
reinforced concrete construction. Initially mobile 
over somile radius of following approximate 
locations; 


' 


1. South Coast. London 
2. Tipton Wolverhampton | 
3. Leeds. | 


Knowledge of reinforced concrete, 
licence advantageous. 


and driving 


Applicants must be of pleasant personality, keen, 
energetic, conscientious, adaptable, and should 
have been educated to the standard of G.C.E 


Written applications, treated in strict confidence, 
with full particulars, details of qualifications, etc., 
to Box 4640, Concrrere axp Constreuctionat 
Ewciwereine, 14 Dartmouth Street, London, 
S.W.1. 


GENERAL MANAGER 


Thoroughly experienced and capable general 
manager required to take complete charge of wire 
straightening, cutting and bending works. Duties 
will include sales and purchase of raw material 
Lucrative position and bonus scheme, with 
excellent possibilities of advancement. Apply in 
strictest confidence, detailing experience, to Box 
4642, CONCRETE AND ConstructiOnAL Encinger 
inc, 14 Dartmouth Street, London, 5.W.1 


BRITISH RAILWAYS 
WESTERN REGION 


Applications are invited for Structural Draughts- 
man ex in pre estimates and con- 
tracts for the supply and erection of steel and 
concrete bridges, etc. Drawing office and costing 


ex essential. Sal range £833/903 
travel concessions, hol with pay, with 
prospects of tion and permanency, and 


membership of Superannuation Fund 
Applications stating age, —— experience, 


ppl 
ete., to Chief Civil E ee 5 _—— Region, 
Paddington Station, m, W 





' 
| 
| 
| 
' 
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ITUATION VACANT. W. & C. Faewcn Lrp. urgently 
require architectural draughtsman and practical building 
detailer for interesting work of considerable variety 
Apply in writing, stating age, salary required and full 
details of experience, to Pexsonwet Manacer, 50 Epping 
New Road, Buckhurst Hill, Essex 

SITUATIONS VACANT. Consulting engineers urgently 
require additional staff in London and Darlington 
Engineers and draughismen for both reinforced concrete 
and steelwork. Full particulars to F. R. Burien & 
Paxiwers, Dacre House, Dean Farrar Street, London, 
S.W.1. 

SITUATIONS VACANT. Civil and structural. Graduate 
engineers and designer-draughtsmen required for all types 
of design works on large civil and structural engineering 
projects in the U.K. and oversea. Kesident engineer 
positions also available. A high rate of earnings is paid 
in this firm to those with initiative and ability. London 
Office of R. T. James & Partwens, Consulting Civil 
Engineers, 6 Lower Grosvenor Place, London, S.W.1 
SITUATION VACANT. Experienced structural draughts- 
man required. Generous salary offered for first-class man 
capable of fast, aceurate detailing and with the ability to 
work withoyt close supervision, Please apply to R. | 
Bovrgut & Paxtwers, Thermix House, Kingston-upon 
Thames, for an appointment Elmbridge 0439 or o888) 
SITUATION VACANT. Reinforced concrete specialist 
firm requires designer /detailer Interesting and varied 
work, Luncheon vouchers, pension scheme, et Only 
expenenced men need apply. Write the Keimrorcrp 
Concrete Steet Co. Lrp., 44 Victoria Street, Westminster, 
SW 

SITUATION VACANT Civil engineering assistant re 
quired for design and drawing of reinforced concrete 
imbustrial structures and foundations Apply to the 
Chief Engineer, Tue A.POC.M. Lt Portland Howse 
Tothill Street, London, S.W.1 

SITUATION VACANT Draughisman-estimator for in 
teresting work in connection with roof and floor beams 
Opportunity to progress with a rapidly-expanding com 
pany. Pension scheme, and canteen facilities. Apply 
giving full details of age, experience, and present position 
to the Office Manager, Mauiey Concrete Lrp., Peas 
marsh, near Guildford, Surrey 

SITUATION VACANT. Senior engineer required for 
London professional cfiice Must have professional 
— ations, preferably degree, and at least five years 
design experience in structural reinforced concrete, Know 
ledge of steelwork an advantage Age limit 30-40 
Candidates should have site experience, and be capable of 
handling contracts from start to finish The work is 
varied and offers scope for initiative A good salary will 
be offered Apply, stating experience, and salary required, 
to Fauwer & Dark, Komney House, Tufton Street 
Westminster, S.W.1 

SITUATIONS VACANT Reinforced concrete detailers 


for London professional office Experience of steelwork 
an advantage but not essential The work is varied and 
offers scope for initiative, Five-days’ week. Please apply 


giving full details, and salary required, to Faswer & Dark 
Romney House, Tufton Street, Westminster, 5.W.1 
SITUATIONS VACANT. Consulting engineers in West 
minster require capable assistants for varied structural and 
civil engineering work Five-days week Luncheon 
vouchers Write or telephone Mavenwe Nacusuen & 
Paxtwens, 58 Victoria Street, 5$.W.1., VIC. o285 


GENERAL MANAGER 
PRECAST CONCRETE PRODUCTS 


Firm of precast concrete manufactures, operating in 
central Scotland, having a progressive programme 
in hand, require a general manager, fully exper 
enced in all types of precast concrete products 
The appointment will relate particularly to the 
production side, but experience in allother branches 
will be necessary. An attractive salary and cond) 
tions, including superannuation scheme, will be 
offered to suitable applicant who should be in the 
35-45 age group. Keplies should give fullest 
particulars of experience and will be treated m 
strict confidence. Box 4643, Concrete ann Con 
STRUCTIONAL Encineraine, 14 Dartmouth Street 
London, 5.W.1 


PARTNER. 


Structural Consultant, N.W. London, in practice 
six years, is thinking in terms of rapid expansion 
and is interested im hearing from competent 

draughteman to take full charge of 
drawing office. Applicant should be prepared to 
enter partnership agreement and eventually to 
take over the growing practice. Write fully, in 
confidence, to Box 4635, Concrete ann Com 
STRUCTIONAL Ewotnezrine, 14 Dartmouth Street, 
London, 5.W.1 


SIMON-CARVES LTD. 


have a vacancy in their Building & Civil Engineer 
ing Dept. for a 


FORMWORK 
DESIGNER /DETAILER 


Applicants must have H.N.C. (Struct. or Mech 

or an equivalent standard of knowledge aod wide 
experience of design and application of formwork 
structures for industrial and general civil engineer 
ing work. The post is permanent and per 
and offers good prospects in an expanding « 
toent 

Starting salary up to (1,000, depending on experi 
ence and qualifications Send brief relevant 
details to Staff and Training Division, SIMON- 
CARVES LTD., Cheadle Heath, Stockport 
Cheshire, quoting Ref. ZR. 45 








GEORGE WIMPEY & CO., LIMITED 
invite applications from 


STEELWORK DESIGNER 
DETAILERS 
STEELWORK DETAILERS 
REINFORCED CONCRETE 
DESIGNER/DETAILERS 
REINFORCED CONCRETE 
DETAILERS 


Rapid expansion of our Head Office organisation 
offers first-class opportunities for keen and ex- 
pertienced men in the field of Chemical and Refinery 
structures 

These appointments carry attractive salaries; 
personnel benefits include opportunity to jom 
pension scheme, and full restaurant facilities 
Apply, giving full details of experience, to 


RK. E. J. Woerrn, M.1LC.E., 
Planning Department, 
27 Hammersmith Grove, London, W.6 








“CONCRETE SERIES” 


BOOKS on CONCRETE 


(See also pages xxxvi, tii, and ivi.) 


For a complete catalogue giving prices in 
sterling and dollars, send « postcard to : 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.Wd 














lavi CONCRETE AND CONSTRUCTIONAL ENGINEERING Feservary, 1960. 
SITUATIONS VACANT. Experienced designers and 
draughtsmen in reinforced concrete : concrete required by consulting 
engineers in Golders Green. ve positions. Five 


yen goat VACANT. A well-known company of 4 
forced concrete 


days’ week, pension scheme. Bo: 8, CONCRETE AND 

» x RETE A 
CONSTRUCTIONAL ENGINEERING, fg . 
London, S.W.1. 


DESIGN ENGINEERS AND 
DESIGNER-DETAILERS 


Applications are invited for the following pro- 
gressive and p nts to our staff 
for a large and varied programme of reinforced 
and prestressed concrete work: 





Desicn Excineers.—Chartered structural or civil 
engineers with several years’ experience in design, 
and a good knowledge of structural theory. 
Quick, accurate and original designers, capable of 
working without supervision, preparing outline 
scheme di ngs and ing quantities for 
insitu and precast concrete structures. 





Destcner-petaiLers. Capable of quick, accurate 
design and detailing from outline schemes. 


Excellent working conditions in new offices near 
Manchester. (Good salaries plus annual bonus, 
superannuation, three weeks’ holiday. Written 
applications to: 


Marrunws & Mumay Limitep, 
Oldham Street, 
Denton, Manchester. 


CIVIL ENGINEERING 
STAFF 


SITE STAFF 


The following are req 
engineering contracts. 
Senior ae (Reference PE.8), having a mini- 
mum en years’ experience with major contrac- 
tors. Essential that applicants have had control of 
large competitive projects involving piling, «x- 

cavation, and mass anc reinforced concrete 
ts (Reference PE.g) must have had up to five 
years’ experience similar to the above on contracts 

of approximately £250,000 in value. 

imi (Reference PE.10) must hawe had a 
um of two years’ site experience on heavy 
contracts and must have passed 


vil engineering 
Parts A and B ot inatitution « of Civil Engineers or 
have eq 





d for a variety of civil 





HEAD OFFICE STAFF 
Civil Engi (Reference PE.11) required tocontrol 
aa ae ae 


are engaged on construction-methods 
—— at the tender stage of contracts. Must 
we had considerable experience of site work 
plant and labour utilisation and outputs, in the 
widest field of civil engineering. This is a new 
senior Head Office appointment, created by ex- 
pansion, involving brief visits to sites. 
All these posts are t and pe bh 
Applicants should give full details ot their age, 
—— qualifications, present position and 
and quote the reference number of the 
a vacancy in which they are interested. 
Apply to Simon-Carves Limirep, Contract Labour 
Department, Cheadle Heath, Stockport, Cheshire. 





Box 4647, Concrete axp CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


ROBERT M. DOUGLAS 
(Contractors) LTD. 


require 

Designer-detailers immediately for work on multi- 
storey concrete structures. Apply, giving age, 
full details of experience, and salary required, to 
395 George Road, Birmingham, 23. 


SITUATION WANTED. 


SITUATION WANTED. Structural engineer, B.Sc., 30, 
with eight years’ drawing office and site experience M. 
in-situ and precast reinforced concrete, used to act 
own initiative and to carrying considerable responsibt ity, 
seeks senior position in London area where technical 
yep ee and aie can both be used to advantage 
vood knowledge of Box 4645, CONCRETE AND 
yon ae eo Seniveinene , 14 Dartmouth Street, 
London, S.W.1. 


PROFESSIONAL SERVICES. 
PROFESSIONAL SERVICES. Structural engineer, ex- 
perienced in the design and detailing of reinforced concrete 
and steel structures, will accept commissions from con- 
sulting engineers on a part-time basis. Box 4644, Con- 
CRETE AND a € _ AL ENGInerrine, 14 Dartmouth 
Street, London, S.|W 
PROFESSIONAL euaares Keinforced concrete 
engineer, with long experience, offers spare-time assistance 
to the profession. Designing and detailing. Box 4646, 
Concrete anp ConstructionaL Encinserinc, 14 Dart- 
mouth Street, London, S.W.1. 


FOR SALE, WANTED OR HIRE. 


FOR SALE. Steel tubes and fittings, sections, strips, 
blanks, etc. List on request. E. Sreruens & Sow Lrp., 
Bath Street, London, E.C.1. Telephone Clerkenwell 1731. 


FOR SALE. Unused 500 tons three-mould concrete slab 
press, rotating table, self-contained oil hydraulic ~s, 
ing unit. 400 tons two-station concrete slab oS 
Fielding & Platt, with pumping unit. Reev Brorners 
(ENGINEERING) Lr., Replant Works, Woolwich Industrial 
Estate, London, S.E.18. Tel. Woolwich 7611/6. 


WANTED. 
COMPRESSION AND TRANSVERSE 
CONCRETE TESTING MACHINE 
REQUIRED. CAPACITY OF AT 
LEAST 150 TONS. PLEASE 
COMMUNICATE FULL DETAILS TO 


GEORGE W. BRUCE LIMITED, 
106 CROWN STREET, ABERDEEN 


— — ne steel ane pat Sm, ant 
, I high, immediate 
portly Yovat deena, Goso venor Place, London, S. wi 





“CONCRETE SERIES” 


BOOKS on CONCRETE 


For a complete catalogue giving prices 

pot Re nt ay pe Fae hg 
CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, $.W.1 
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Practising 
at 
Pleading the case for Tentor Bar has its 
the Bar advantages; it has a clean record; t reinforces 


concrete extremely well, and is delivered 
promptly from six different places. Tentor 
Bars for concrete reinforcement set high 
standards in tensile and bond strength, save 
up to 15% of the cost of Plain Rounds, 
require no hooks, and can be supplied to 
meet contract requirements, cut or bent to 
specification, in sizes from }” to 14° 


Tentor Bars ave supplied by the following 
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BRISTOL 


Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement, with 
Design and Branch Offices strategically 
placed throughout the British Isles 
The BRC service includes a Site Investigation Department 

REINFORCED CONCRETE IS 
::\. CONSTRUCTION AT ITS BEST 
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